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PREFACE 



Under Contract OEC-0-7l-2533(O99) with the U^S. Office of Educa- 
tion, The Rand Corporation has been conducting an analysis of the 
educational personnel system In the United States, This Is the fifth 
in a series of reports presenting details of Rand's research. This 
report examines the supply of teachers In order to Investigate the 
likely future trends In teacher supply and, consequently, in teacher 
surplus t The analysis addresses four main topics: the concept of 
supply as It applies to the educational personnel system, the strengths 
and weaknesses of the currently available evidence concerning the 
si^pply of teachers, the factors that Influence teacher production, and 
the likely future trends in the supply of teachers. 

The other reports in this series are: 



David Greenberg and John McCall, Analysis of the Educa" 
tional Personnel System: J, Teacher Mobility in San 
Diego ^ R-1071-HEW, January 1973. 

David Greenberg and John McCall, Analysis of the Eduaa-- 
tional Personnel System: II. A Theory of Labor Mobility 
with Application to the Teacher Ma^ket^ R-1270-HEM, 
August 1973. 

Stephen J. Carroll, Analysis of the Educational Personnel 
System: III. The Demand for Educational Pi ofessionats ^ 
R-1308-HEW, October 1973. 

Emmet t Keeler, Analysis of the Educational Personnel 
System: IV. Teacher Turnover^ R~1325-HEW, October 1973. 

Kenneth F. Ryder, Jr., Analysis of the Educational Per-- 
sonnel System: VI. Staffing Patterns in U.S. Local 
Public Schools, R-1342-HEW, February 1974. 

David Greenberg and John McCall, Analysis of the Educa-- 
tional Personnel System: VII* Teacher Mobility in 
Michigan, R-I3i3-HEW, February 1974. 

Stephen J. Carroll et al., Analysis of the Educational 
Personnel System: VIII. Overview and Sxmnary, R-1344-HEW, 
February 1974. 
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SUMMARY 



The teacher surplus that emerged during the late 1960s confronted 
the educational community with a number of important policy issues. 
The ability of the educational community to address these issues* how*- 
ever, has been seriously affected by the lack of information, or, more 
accurately, by the abundance of confllctliig information regarding the 
nature and extent of the problem. This study attempts to contribute 
to the development of appropriate responses to the teacher surplus 
through a detailed theoretical and empirical analysis of the supply of 
teachers. 

THE CONCEPT OF TEACHER SUPPLY 

Our analysis begins with an overview of the U.S* educational man- 
power system, with an emphasis on those subsystems that produce new 
additions to the stock of trained educational manpower. Individuals 
are attracted to, trained for, enter, and reenter the teaching pro- 
fession along a variety of different paths. We examine these paths in 
the context of an aggregate flow model of the educational personnel 
system. We go on to examine the three basic manpower pools from which 
a local educational agency can recruit professional staff, each of 
which gives rise to a supply of educational professionals: 

o The stock of personnel employed in the education sector, 
0 The reserve pool, and 

o The stock of new graduates eligible to teach. 

The individuals in the pool of eligible new graduates subsequently 
enter either the pool of professionals employed in education oi the 
reserve pool, depending upon whether or not they seek a teaching posi- 
tion, and if they do, whether or not they are successful. Entry into 
the system occurs only via this path. Exits from the system — death, 
disability, and retirement— occur exogenously in the sense that they 
are not related to labor market conditions. A variety of factors such 



vi 



as the nuttibor of teaching jobs avallablei school district hiring 
preferences > the relative attractiveness of a teaching position in 
comparison to other occupations, and so on will affect the distribu- 
tion of persons between the reserve pool and the pool of profession- 
als employed In education. 

An Important implication of these remarks is that the annual 
size of the pool of eligible new graduates is a key variable in an 
analysis of the long-run supply of teachers. In a surplus situation 
the number of parsons employed as teachers is determined by demand* 
Thus the size of that pool can be estimated from a demand analysis. 
Given morality rates, disability rates, etc., the size of the re- 
serve pool is thon determined as the sum of the sizes of the pools of 
eligible new graduates In previous years. 

PREVIOUS STUDIES OF THE SUPPLY OF TEACHERS 

The conceptual analysis of the supply of teachers identifies the 
parameters that underlie teacher supply and specifies the relation- 
ships among them. The next step is to review the available informa- 
tion concerning the supply of teachers. We begin with a review of 
six previous analyses of the market for teachers, concentrating on the 
techniques used in each to project the future values of each supply 
parameter. These analyses were conducted by: the National Education 
Association (NEA), 1972; the National Center for Educational Statis- 
tics (NCES), 1971; Joseph Froomkln and Associates, 1971; Edward Rattner 
and Associates, 1971; the U.S. Department of Labor (DOL) > 1972; and 
the Commission on Human Resources and Advanced Education (Folger, 
Astln, and Bayer, 1970). 

The available estimates of the supply of classroom tt^achers are 
remarkably dissimilar. The differences can be attributed, in part, to 
the use of different methodologies and different data bases in the 
various analyse? of the supply of teachers. However, we find that 
most of the variation among the results of the analyses of teacher 
supply stem from fundamental differences in the concepts of manpower 
supply used in the studies. 
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Although there are serious limitations regarding the estimation 
of A nur*er of the parameters in each study, one assumption made In 
every study Is particularly Inappropriate. The available projections 
of the supply of teachers assume the teacher production rate-'-the 
ratio of college graduates prepared to teach to total college gradu^ 
ates^'^s constant. This assumption is based upon the annual NEA re- 
ports of teacher education graduates expressed as a percentage of the 
bachelor's and first professional degree class* 

However, the NEA method of calculating the annual teacher produc- 
tion rate is quite misleading • They include all graduates prepared to 
teach at both the bachelor ^s and master's degree levels, although the 
vast majority of master*s degrees granted in teacher education are 
awarded to persons already qualified to teach. Such persons do not 
represent an increment to the stock of teachers but rather an improve- 
ment in the preexisting stock and thus should not be Included In the 
estimation of teacher production. 

In the light of these observations, we construct an alternative 
set of teacher production rates for the period 1966-1972* These rates 
reflect the annual percentage of the BA degree class that was prepared 
to teach. They show a distinct downward trend. There are no instances 
over the seven-year period in which the rate fails to fall from one 
year to the next, and the emulative impact is a drop in the teacher 
production rate of approximately 12 percent between 1966 and 1972, 

We then examine a data base developed by the American Council on 
Education (ACE). In annual surveys of entering college freshmen, 
the ACE obtains data on their career plans and intentions. Since 1968, 
the rate at which entering college freshmen have indicated that they 
Intend to pursue a teaching career has rapidly declined. By 1972s the 
proportion of entering college freshmen who expected to enter the 
teaching profession had fallen to less than one-half of the proportions 
of entering college freslmen in 1968 who aspired to careers in elemen-- 
tary and secondary education. 
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AN ANALYTICAL MODEL OF TEACHER PRODUCTION 

We develop a theoretical model of occupational choice that Identi- 
fies the Influence of economic factors upon an individual's decision as 
to which career he or she will pursue. This model is vised to derive a 
positive relationship (termed a supply function) between the number of 
individuals choosing a teaching career and the wage (monetary reward) 
for teaching, given the current eligible population, the distribution 
of tastes among that population, the wages in other occupations, and 
the respective nonmonetary rewards of teaching and all other occupa- 
tions* We then extend the analysis to account for shifts in that supply 
function due primarily to population changes and introduce different 
expectation formulation hypotheses to establish the linkage between cur- 
rent labor market conditions and current individual career choice based 
on anticipated relative career returns » Finally, v/e use our economic 
career choice model to derive an explicit model of teacher production 
rates. 

We estimate the career choice model cross-sect ionally, using cur- 
rently available data on teacher production rates by state, for three 
categories of eligible new graduates — females prepared to teach at the 
elementary level, females prepared to teach at the secondary level, and 
males prepared to teach at the secondary level. 

Considering, first, our results for males and females prepared to 
teach at the secondary level, we find that credent ialing requirements 
and the relative size of the state's labor market for high-level (col- 
lege-^educated) manpower are not related to the proportions of graduates 
eligible to teach. Ruralization is positively related to the produc- 
tion of new teachers. Th^ structure of a state's higher educational 
system is also related, Jn the expected way, to teacher production* 
The measures of teachers' relative wages are positively related to 
teacher production, ^nd tend to be much more important in the esti- 
mates for the production of female teachers. The same is true for a 
set of variables used to measure expected en^loyment security. 



We did not attempt to estimate the model for males prepared to 
teach at the elementary level because the proportion of male college 
graduates who fall in this category is so small that reliable statisti- 
cal inference is dubious. 
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In general y our results for females prepared to teach at the ele- 
ttentary level agree with the above findings, although there are fewer 
significant relationships. To the extent that fetaales considering 
elementary teaching are responsive to relative labor market conditions, 
our results suggest that they are more sensitive to relative income 
levels than to employment opportunities* 

A particularly important set of results concerns the lag structure 
of teacher production— the length of the delay between the time of se-- 
leoting a teacher preparatory program and the time of entry into the 
pool of eligible new graduates. Our results suggest that a lag of 
three to four years is present in the long-run supply of teachers. 

In fltimmary, although the strength and consistency of our results 
vary considerably among the three types of eligible new graduates ex- 
amined, there are significant relationships betiOeen the nmber of new 
BAs qualified to teach and the relative teacher wage and relative 
teaching employment opportunities that prevailed three to four years 
earlier. Hence, conditions in the market for teachers do influence 
college students' decision as to whether or not they will enter a 
teacher preparation program and thus affect the supply of teachers. 
In particular, the current surplus can be expected to adversely affect 
the rate at which future groups of eligible new graduates are prepared 
to teach. 

PROJECTING THE SUPPLY OF TEACHERS 

In view of the results of our reexamination of the NEA and the 
ACE data and our analysis of career choice, It is clear that the an- 
nual teacher production rate, which has consistently declined over the 
past seven years, is likely to continue do decline. To explore the 
possible implications of continued decline in the proportion of new 
college graduates who are qualified to teach, we project teacher pro- 
duction rates through 1981 under a variety of alternative assumptions. 
These rates are then multiplied by the NOES projections of annual 
numbers of new college graduates to illustrate the impact of the as- 
sumptions in terms of the annual supplies of new teachers. When we 
compare the annual supplies of new teachers that would be forthcoming 
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—if the production rate were to remain stable at 35 percent of the BA 
class— to the annual supplies implied by a declining production rate, 
we conclude that the previous studies have grossly overprojected the 
likely future supplies of new teachers. Consequently, their projec- 
tions of the total supplies of teachers and of the sizes of the 
teacher surplus are overestimated, Furthei, our results suggest that 
the rate of decline in the annual teacher production rates is likely 
to be significantly larger than the rate of groioth in the annual 
numbers of new college graduates. Thus there is good reason to expect 
that the annual supplies of new teachers will decline sharply through- 
out the 1970s. 

The results outlined above also suggest that the previous studies 
have overestimated the annual supplies from the reserve pooly since an 
overprojection of the number of new teachers produced in any year re-- 
suits in an overprojection of the size of the reserve pool in subse^ 
quent years * To obtain an indication of how serious might be the 
implications of these overprojections, we projected the supply of re- 
serve teachers through 1981 using a number of different sets of as- 
sumptions. The magnitude of the overprojection of the reserve supply 
that stems from overprojection of annual new teacher production varies 
from one set of projections to another, depending upon the assumptions 
used to develop the projections. But, in virtually every case, the 
impact is large. 

To place these results in perspective we examine how the antici- 
pated declines in teacher production rates might influence the teacher 
surplus, again resorting to the device of developing projections under 
alternative assumptions. It is clear that regardless of what other 
assumptions are made, if the anticipated declines in teacher production 
rates materializej the magnitude of the teacher surplus will be greatly 
affected* 

The limitations of the available data preclude projection of the 
likely future size of the teacher surplus with any reasonable degree 
of accuracy. Even if the teacher production rate should continue to 
decline throughout the 1970s, the surplus may persist. But we can be 
reasonably sure that the surplus will not grow in 1980 as has been 
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suggested by the prevlouB studies. In fact, assumptions consistent 
with the available evidence regarding the supply of teachers yield a 
set of projections that foresee the end to the surplus in 1980. 

The major implication of the analysis is that policymakers con-- 
oemed with the educational persomel system cannot simply assume 
that the surplus is here to stay in formulating their long-term plans. 
This point becomes particularly important when the lag structure of 
the system is taken into account. The current level of teacher pro- 
duction depends upon the career choices made by college freshmen and 
sophomores three or four years ago. Even if the surplus were to end 
in 1980, we could expect annual rates of teacher production to con- 
tinue to decline for two to four years thereafter. In essence^ 
teacher production will not begin to grow until students who enter 
college after the end of the surplus begin to graduate. 

The reserve pool has even more inertia. Its size in any year, 
given the demand for teachers, depends upon the career choices made 
by college students approximately 30 years previously. And its size 
will grow only if teacher production grows more rapidly than does the 
sum of net demand and annual exits from the system. Some idea of the 
lead time involved is given by one set of projections in which we 
assume that teacher production declined throughout the 1973-1981 
period. Yet the annual reserve supply continued to grow until 1980. 
Just as the reserve supply can grow for a number of years after 
teacher production levels begin to decline, once that supply begins 
to drop we can expect it to continue to fall for soue years after 
teacher production begins to rise. Thus there appears to be a real 
possibility that the system will ^^overrespond^^ to the surplus. 
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I. INTRODUCTION 

OBJECTIVE 

The teacher surplus that emerged during the late 1960$ confronted 
the educational cotmnunity with the need to develop new perdonnel poli- 
cies. This need arose In part because previously developed policies 
focus on the shortage situation and are not appropriate in general 
surplus conditions, Moreover » the information available to policy- 
tnakers concerned with the educational personnel system is Inaccurate 
and unreliable, particularly in regard to the supply of educational 
personnel. In fact, there appears to be considerable confusion as to 
what is meant by the concept of manpower supply aside from the problems 
of estimating the likely future supply of teachers. The objective of 
this study is to contribute to the development of appropriate responses 
to the teacher surplus through a detailed theoretical and empirical 
analysis of the long-run supply of teachers. 

THE PROBL EM 

During the two decades following World War II » there were national 
shortages of teachers in almost all fields. Accordingly^ educational 
manpower policy was dominated by a concern with meeting critical short- 
ages oi' educational professionals. The educational manpower situation 
changed dramatically with the emergence of a national teacher surplus in 
the late 1960s. After more than 20 years of expanded teacher training 
programs, schools of education were unable to place some of their gradu*- 
ates. Several recent projections of the market for teachers forecast 
persistent surpluses into the 1980s « If these projections are accurate 
the educational personnel preparation system — those segments of the edu- 
cational comnunity concerned with teacher training — will have to adjust 
to meet the new situation* 

Some segments of the system have already responded to the expecta- 
tion of a continuing excess of teachers. Several major colleges and 
universities have limited admissions to their schools of education or 
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have taken other steps to cut back teacher training. Programs that 
had encouraged entry Into teacher education have been abolished In at 
least three states. Potentially tho most Important response to the 
teacher surplus Is the substantial shift In the career Intentions of 
college students. Annual surveys of entering college freshmen, con- 
ducted by the American Council on Education (ACE)> show consistent 

declines since 1969 In the proportion who Intend to pursue a career 

t 

In teaching. . 

As yet, however, such responses are Isolated. Van Dine (1972), 
for example, argues that schools of education have been accepting more 
students and producing more teachers every year. This lack of response 
to what appears to be an Increasing problem Is no doubt partly due to 
Inertia. Schools of education, for example, have made commitments to 
faculty that would be difficult to honor If their programs are sub*- 
8 tantlally decreased in size. Similarly, commitments to students '*ln 
the pipeline" preclude immediate reductions in teacher training programs 
other than at the entry point. There is also a moral issue. Does an 
institution of higher education have the right to deny a student the 
access to an education of bis or her choice? 

Irrespective of these considerations, a third factor that seri- 
ously inhibits the development of policy responses to the teacher sur- 
plus is uncertainty. Given the lags in the system (e.g., approximately 
four years between college entry and completion, the time required to 
build up or reduce faculty levels In schools of education), it is clear ^ 
that decisions being made now will have little iimnedlate effect on the 
teacher surplus, but rather will have an impact on the size and the 
characteristics of the stock of educational professionals some years in 
the future. This, in turn, means that decisions must be based upon an 
estimate of the likely future state of the market for educational pro- 
fessionals. There are serious questions as to the accuracy and reli- 
ability of the currently available analyses of the market for teachers. 

*See, for exairple, Maeroff (1972) or Miller (1972). 
For a more detailed discussion, see Van Dine (1972). 

t 

The ACE results are discussed below. See Section III. 
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Table 1 provides the estimates of the teacher surplus reported by the 
National Education Association (NEA) (1972), the National Center for 
Educational Statistics (NCES) of the U.S. Office of Education (1971), 
Joseph Froomkin and Associates (1971), Edward Rattoer and Associates 
(1971), the U.S, Department of Labor (DOL) (1972), and the Commission on 
Human Resources and Advanced Education (1970),* One study projects a 
surplus of 62,000 teachers In 1975 while another estimates a teacher 
surplus as about 400,000 that year. A third study provides an estimate 
of the teacher surplus in 1980 equal to 73,000* According to a fourth 
study, the surplus of teachers in 1980 could reach 1,510,000. These 
variations become even less understandable when It Is recognized that 
all four studies use essentially the same methodology — trend extrapola- 
tion — to obtain these results. It is no surprise that some educational 
policymakers have found it difficult to determine an appropriate response 

to the teacher surplus. ^ — 

Examination of the studies reveals that there are few differences 
in their projections of the demand for teachers (see Table 2). There 
is complete agreement among the studies as to what they mean by the 

demand for teachers and substantial agreement as to the appropriate 

itie 

projection of demand. The situation with respect to the supply of 
teachers is quite different. There is considerable disagreement 
among the six projections of the supply of teachers (see Table 3), 

Two factors account for the wide variation among projections of 
teacher supply. First, there is little agreement among the studies as 
to what is meant by the concept of manpower supply. Consequently, there 
are considerable differences among the studies in terms of how each goes 
about projecting the supply of teachers* Second, there are many aerious 
gaps in the available data concerning the supply of educational profes- 
sionals* Many of the key parameters that underlie each of the supply 



Neither the DOL nor the Commission explicitly projects the teacher 
surplus* Both project the demand for teachers through 1980 and compare 
their respective projections with trends in the supply of teachers. We 
have imputed the surplus projections implicit in their discussion. The 
Commission's results are reported in Folger, Astin, and Bayer (1970). 

See Appendix A for details of the various projections of the 
demand for teachers and an assessment of their reliability. 

O 

ERIC 



4 



Table 1 

EXCESS TEACHER SUPPLY PROJECTIONS: 1972, 1975, 1980 

(In thousands) 



Projection 


1972 


1975 


1980 


NEA 

Commission* 

DOL* 

NCES 

Rat tner 

Froomkin 


118 
31 
10 

135 

0<^ 
-198*^ 


54^ 
185 

414 


122 
73 

1,510/930** 
619 



Surplus estimated by Imputing supply projection 
and subtracting projected demands. 



Estimate for 1976* 
^Estimate for 1970. 
^High/low estimates. 



Tabltif 2 

ESTIMATED DEMAND FOR TEACHERS: 1972, 1975, 1980 
(In thousands) 



Projection 


Total Demand 


Demand 


for New Hireft 
















1972 


1975 


1980 


1972 


1975 


1980 


NEA 


2,112 






197 






Commission 








207 


211 


180 


DOL 


2,326 


2,311« 


2,349 


180 


177a 


200 


NCES 


2,295 


2,305 


2,316 


180 


162 


200 


Rattner 


2,269j 


2,304 


2,354 








Froomkin 


2,531*' 


2,611 


2,927 









"Estimate for 1976. 



Estimate for 1970. 
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Table 3 

ESTIMATED SUPPLY OF TEACHERS: 1972, 1975, 1980 
(In thousands) 



Projection 


Total Supply 


New Supply 


1972 


1975 


1980 


1972 


1975 


1980 


MRA 

Commission*^ 

ma 

NCES 

Rattner 

Froomkin 


2,230 

2,269'^ 
2,333*^ 


3,025 


3,864/3,284*^ 
3,546 


315 
238 
190 
315 


273, 

231^ 

347 


302 
273 
391 



Imputed. 



Estimate for 1976. 

^Estimate for 1970. 

^Igh/low estimates- 
projections are estimated* Variations among studies in the estimates 
of these key parameters thus account for part of the differences in 
their projections. 

In summary^ the emerging teacher surplus has created a number of 
important policy Issues. The ability of the educational community to 
respond to these issues has been seriously constrained by the abundance 
of conflicting estimators and the lack of adequate data regarding the 
likely future dimensions of the problem. The plethora of notions as to 
what Is meant by the supply of educational personnel further complicates 
matters by creating serious communications problems* 

THE PLAN OF THIS REPORT 

This report addresses four main topics: the concept of manpower 
supply as it applies to the educational personnel system, the available 
estimates of the key parameters that underlie the supply of teachers, 
the factors that influence teacher production (the rate at which eli- 
gible new graduates are prepared to teach), and the likely future 
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trends in the supply of teachers. We begin, in Section II j with an 
overview of the educational manpower system, focusing on the basic 
manpower pools from which a local educational agency can recruit pro- 
fessional staff. A descriptive model of teacher supply Is then de^ 
veloped and used to Identify the parameters that underlie teacher 
supply. In Section III, we review the major studies of the market 
for teachers and examine the methods each used to estimate the values 
of the underlying parameters. We also review the available evidence 
regarding the tnost important parameter — the teacher production rate. 
Section IV Is devoted to the devrelopment of a theoretical model of 
occupational choice that is amenable to empirical analysis given the 
available data. The model is estimated using data from a variety of 
sources. The results of this analysis are presented in Section V. 
We examine the likely future trends in the supply of teachers and 
present our major conclusions in Section VI. 



J_I, THE CONCEPT OF TEACHER SUPPLY 



OV ERVIEW OF THE SYSTEM 

The system for the preparation and utilization of educational 
professionals is a coinplex> highly interlinked network comprising 
some 1|200 higher educational institutional 16,000 local school sys- 
tems, 50 state educational agencies, several federal agencies, and a 
number of other private and public organizations. Individuals are 
attracted to, trained for, enter, and reenter the teaching profession 
along many different paths. It is useful to begin by describing the 
system as a whole. 

Figure 1 provides a framework for our analysis of the supply of 
educational personnel. The flow of persons into the teaching profes- 
sion begins with students graduating from high school. Some go on to 
college; the remainder engage In some other activity— working In some 
other occupation (including homemaking). Joining the Armed Forces, and 
so on. Many persons who enter college upon graduation from high school 
drop out prior to achieving their BA degree (represented by the flow of 
persons from college to other activities). At the same time, many 
persons enter, or reenter, college f^ome time after leaving high school, 
thus generating a flow of persons from other activities to college. 

The next important element of the model consists of the flow of 
bachelor's degree recipients out of college. We divide this flow into 
three components* The first includes those persons who are qualified 
to teach; that is, persons who have completed an approved program or 
accumulated the requisite amount and distribution of college courses 
for initial certification. The second major component of the flow of 
college graduates includes persons who a;:e not qualified to teach upon 



In 1970, four states — Nebraska, South Dakota, Wisconsin, and 
Vermont — did not require a bachelor *s degree for beginning elementary 
teachers. But three of these (excepting Vermont) have officially set 
deadlines for enforcement of the degree. All states require at least 
the bachelor's degree for beginning secondary school teachers. Thus 
it is not unduly restrictive to limit discussion of persons qualified 
to teach to those who have completed college. 
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graduation but who enter a post BA program that leads to qualification* 
This may be a year of graduate education or, perhaps, a sequence of 
undergraduate courses, depending upon state requirements. Such persons 
eventually flow to either the pool of persons qualified to teach or the 
pool of persons not qualified to teach, defending upon whether or not 
they successfully complete the program* The third component of the 
flow of college graduates Includes BA degree recipients not qualified 
to teach who engage In some activity other than a post BA qualification 
program. Some may subsequently enter some post BA qualification pro- 
gram and, If they complete the program, join the ranks of persons qual- 
ified to teach. 

The third Important element of the model consists of the flow of 
persons qualified to teach. l1iey flow directly Into teaching or Into 
the reserve pool. The reserve pool Includes all those persons who are 
qualified to teach but are not currently teaching. Since the currently 
employed teachers In the education sector and the reserve pool of 
teachers comprise the total stock of teachers at any time, the flow of 
persons qualified to teach is a critical element in the educational 
manpower system. For, as the diagram indicates, this flow of persons 
is the only means for increasing the total stock of teachers. 

The fourth important element of the model consists of the flows 
between the reserve pool and the education sector. Individuals in the 
reserve pool who seek and find a teaching position move into the educa- 
tion sector. At the same time, persons employed as teachers leave the 
profession for a variety of reasons, thus entering the reserve pool. 

Finally, there are a series of flows (not shown) out of the system, 
representing permanent exits from the system due to death, disability, 
or retirement. We should note that only retirement at an advanced age 
is viewed as a permanent exit from the system. Many young persons 
"retire'' from the educational profession in the sense that they leave a 
teaching position and engage in some other activity (e.g., homemaking) 
with no Intention to ever reentering the profession. However, as long 



A graduate program or a sequence of undergraduate courses, de- 
pending upon state certification requirements. 
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as they ate capable of reentering the profession at some future date^ 
we would view them as part of the reserve pool. 

COMPONENTS OF SUPPLY 

As shown In Fig. 1, thore are three basic manpower pools from 
which a local education agency (LEA) can recruit professional staff. 
The first Is the stock of personnel employed In the educational system. 
Each year LEAs fill the vast majority of professional positions with 
continuing personnel derived from the pool of Individuals who filled 
professional positions the previous year. The other two sources from 
which professional personnel are recruited are the pool of Initially 
qualified new college graduates (including advanced degree recipients) 
and the reserve pool. Each of these manpower pools generates a supply 
of professional personnel. The total teacher supply therefore consists 
of three distinct elements: the continuing supply, the supply of be- 
ginning teachers, and the supply of reentering teachers • 

The supply of educational personnel derived from a supporting man- 
power pool consists of those persons froia the pool seeking professional 
positions. The continuing supply of educational professionals thus con- 
sists of those persons employed in professional positions in education 
who remain In the system. Professionals who retain their positions or 
who shift from one teaching position to another are Included in the con- 
tinuing supply because they obviously remain available for employment 
in the system. Professionals who leave one position in the system and 
seek another, or who leave the profession and do not attempt to reenter 
are viewed as entering the reserve pool. 

The component of the supply of educational professionals that has 
received the most attention in previous analyses of the market for 
educational professionals is the supply of beginning teachers, derived 

Our use of the term "new graduates" to describe initially quali- 
fied personnel is purely a matter of convenience. Most educational pro- 
fessionals receive their training in a college degree program and are 
qualified upon graduation; however, persons who become qualified at some 
later time are also included. 

The classic example is the teacher who leaves a position in one 
locality, moves to another area of the country, and seeks a position in 
the new location. 
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from the pool of initially qualified new graduates. The NEA reports 
that annually, between 1954 and 1968, roughly 80 percent of teacher 
education graduates at the elementary level and 70 percent of teacher 
education graduates at the secondary level enter classrooms upon gradu- 
ation. Since there were widespread teacher shortages throughout most 
of this period, it is cleat that many newly qualified or eligible gradu- 
ates voluntarily choose not to seek teaching positions. Again, the 
basic point is that the pool of initially qualified new graduates in- 
cludes persons who seek teaching positions and either enter teaching 
or the reserve pool, depending upon their success in obtaining a posi- 
tion. But it also includes persons who make no attempt, for whatever 
reasons, to enter the profession. The supply of beginning teachers 
properly includes the former group, but not the latter. 

As shown in Fig» 1, we divide the reserve pool into two parts. 
The active segment of the reserve pool includes persons qualified to 
teach who are actively interested in teaching in the sense that they 
would accept a teaching job if one were offered to them. The inactive 
segment of the reserve pool includes persons qualified to teach but 
not actively interested in teaching. These persons may have sought a 
teaching position at some time in the past; they may seek a teaching 
position some time in the future. The important point is that these 
persons would refuse an offered teaching Job. In other words, the 
supply of teachers derived from the reserve pool consists of the active 
segment of that supporting manpower pool. 

The distinction between the supporting manpower pool and the sup- 
ply of professionals derived from the pool is crucial in an analysis 
of the market for teachers. Each of the three pools defined above 
consists of individuals who are qualified to teach and thus are poten- 
tially available for employment as educational professionals. However, 
many of the indlvidi^als included in each pool voluntarily choose not to 
participate in the market for teachers. From the perspective of the 
educational personnel system, they are not candidates for teaching 
positions. 

*The NEA uses the term "teacher education graduates'' to describe all 
college graduates at either the BA or MA degree level who are qualified 
to teach upon graduation. 
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An Itttmedlate implication of these obsetvations is that the size of 
the active reserve pool is the only valid measure of the teacher sur- 
plus. It is only these persons who are excluded from the profession by 
the lack of available Jobs, Persons in the inactive reserve pool are 
qualified to teach; but, by definition, they would not accept a teach- 
ing position even if one were offered to them. Hence, their absence 
from the profession has nothing to do with the current availability of 
Job opportunities in education. 

A DESCRIPTIVE MODEL OF THE SUPPLY OF TEACHERS 

The conceptual framework of Fig. 1 contains an implicit flow model 
of the supply of teachers. The model is outlined in greater detail- in 
the remainder of this section. 

Notation 

Most of the flows indicated in Fig. 1 occur at vatious times over 
the course of the school yeari In order to avoid notational complexi- 
ties, we assume that all flows of a given type take place at a single 
point in time. That is, all eligible new graduates are assumed to gradu- 
ate at one time; all teachers who terminate are assumed to leave their 
positions at one time; and so on. Specifically, we assume that, at the 
beginning of year t, the reserve pool contains R^ persons, and the pool 
of eligible new graduates is empty. C^ teaching positions are filled 
by continuing teachers — persons employed in the education sector in the 
previous period who retain positions in the sector in year t. The first 
event in year t is college graduation, at which time those qualified to 
teach enter the pool of eligible new graduates. School districts^ 
having determined the total number of teachers they will attempt to em- 
ploy In year t, begin to fill their vacancies by hiring those eligible 
new graduates and persons in the reserve pool who seek teaching posi- 
tions. After all hiring has taken place, any eligible new graduates 
who have not obtained teaching positions enter the reserve pool (empty- 
ing the pool of eligible new graduates) and no further flows occur until 
the end of the year. At that time, teachers and persons in the reserve 
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pool who permanently exit from the system (death, disability, retire- 
ment, and so on) leave, and those teachers who terminate for other 
reasons flow from the education sector into the reserve poolt 

Let « total rupply of teachers in year t, 

- supply t eligible new graduates in year t, 

» supply of reserve teachers (active segment of the 

reserve pool in year t), 
a continuing supply of teachers in year t, 
« number of eligible new graduates in year t, 
" number of the reserve teachers in year t, 
« number of persons employed as teachers in year t> 
« number of college entrants in year t, 
« number of high school graduates In year 
o number of college graduates in year t, 
« total number of teachers demanded in year t» 
« proportion of eligible new graduates seeking 

teaching positions > 

- proportion of persons in the reserve pool seeking 
teaching positions » 

6^ « rate at which teachers permanently exit from the 
education sector, 
« rate at which teachers flow from the education 
sector into the reserve pool, 
3^^^ « proportion of high school graduates in year n 
entering college in year t, 
« proportion of college entrants in year n graduating 

from college in year t, 
« proportion of college graduates qualified to teach, 
TT^ « rate at which reserve teachers seeking positions 
find them, 

ij^^ « rate at which eligible new graduates seeking 
positions find them, and 
« proportion of reserve teachers who permanently exit 
from the system. 

ERLC 
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In general) we use a letter of the alphabet to denote a stock; 
that la, the number of persons in a particular situation In year t. 
We use a Greek letter to denote a flow, the rate at which persons move 
from one situation to another during year.t. 

The Supply of Teachers 

The total supply of teachers In year t contains three components i 
the supply of eligible new graduates, the active segment of the reserve 
pool, and the supply of continuing teachers. That Is, 

The supply of eligible new graduates consists of those persons In 
the pool of eligible new graduates who seek teaching positions. Since 
is the proportion_pf persons in that pool who seek positions in the 
education sector in year t, we can write 



G, - a, . (2) 



Similarly, 



and 



The pool of eligible new graduates in year t can be described by 
a set of three equations. The first expresses the number of college 
entrants in year t as a sum of the numbers of persons who graduated 
from high school n years earlier for all relevant values of n. The 
second expresses the number of college graduates in year t as a sum of 
the numbers of persons who entered college n years earlier, again for 
all relevant values of n* And the third relates the number of new 
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graduates In year t eligible to teach to the number of graduates that 
yea':. Thus, 



t n t,n n * 



t n t>n n * 



E " 6 B . 

t ^t t 



(5) 
(6) 
(7) 



Turning to the variety of flows Into and out of the reserve pool, 
suppose that the size of the reserve pool at the beginning of year t-1 
Is Since y^^^ is the proportion that sought teaching positions, 

and TT^^]^ is the proportion of those who found a position, then 
^t-l^t-l^t-1 P®'^®^^^ flow from the reserve pool into the education 
sector and the remainder, (l^^t-l'^t-l^^t-l* ^^^^ pool. The 

flow from the education sector into the reserve pool is ^^^j^'^^-l* 
Finally, since ^^^-^ Is the rate at which the eligible aew graduates who 
seek teaching positions are successful, then the flow of eligible new 

graduates into the reserve pool is (^"^t-l^t-l^^t-1* ^^^^^ ^t-1 
proportion of year t-1 eligible new graduates who seek teaching posi- 
tions. Thus, 



\ - f(^-ViYt-i>Vi^(i-^-i«t-i>Et-i-*-S-iVil(^-^-.i> ■ 

Finally, the number of qualified persons employed as teachers in 
year t depends upon the condition of the market for teachers in that 
year. If there is an excess supply of teachers, districts will be able 
to satisfy their demands fully and T^ D^. If, on the other hand, 
there is a shortage of teachers in year t, districts will be able to 
hire only the number of teachers available to them (making up the 
shortfall through extensive use of substitute and part-time teachers 
and underqualif ied personnel and increased class sizes). Then T » S « 
In sum. 



Tj. « Min (I>t»S^) . 



(9) 
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One Implication of the above comments is that the size of the 
teacher surplus in year t equals S^-D^* (A negative value indicates a 
"negative" surplus, that is, a shortage*) If, in year t, exceeds 
the size of the surplus can also be written as follows: 

S^'-D^ - (l-TT^)A^-f(M^)G^ . 

The model embodied in Eqs. 1-9 is descriptive in the sense that 
it portrays the relationships among the various quantities of inter- 
est. The parameters of the model — indicated by Greek letters — are 
behavioral in that they reflect the actions taken by individuals. But 
the model does not indicate how the values of those parameters are 
determined • For example, (j)^ is defined as the proportion of eligible 
nev? graduates who seek teaching positions. There are a number of 
factors (e.g., teacher salary levels, salary levels in alternative occu- 
pations, the availability of teaching positions, and so on) that may 
influence each eligible new graduate*s decision as to whether or not to 
seek a teaching position. None of these factors is included in the 
model. The point is that the model identifies the parameters that 
underlie the supply of teachers and provides a mechanism for identi- 
fying the consequences (in terms of teacher supply) of Individuals • 
behftvior, 

PROJECTING THE SUPPLY OF TEACHERS 

Four kinds of data are required to project the supply of teachers. 
First, the current sizes of each of the three supporting pools must be 
established. ThasB data provide a set of "starting*' conditions. Second, 
we must estimate the sizes of the annual high school graduating classes. 
These estimates provide the basis for projecting the annual Influx into 
the system (Eqs. 5, 6, and 7). Third, we require estimates of the 
annual demands for teachers. These permit the calculation of the sizes 
of annual surpluses or shortages and enter the determination of the 
annual supplies of continuing teachers and the sizes of the reserve pool 
each year. And, fourth, we require estimates of what will be the values 



of each of the parameters of the model for each of the years In the 
projection period. These, in conjunction with the first two uets of 
data, permit the projection of the flowd into> within, and out of, 
the educational personnel system. 

Ini tial Stock s 

Obtaining the first set of data presents no conceptual problems. 
What are needed are essentially counts of the current numbers of 
persons in each of the three supporting manpower pools « There are, 
however, some serious data acquisition problems. The parameters of 
the rjiodel reflect the aggregate behavior of groups of heterogeneous 
individuals. We have, for example, assumed that teachers flow from the 
education sector to the reserve pool at rate In year t. There is 
abundant evidence that the probability of termination varies from one 
teacher to another depending upon the teacher characteristics (e.g., 
age, sex, family situation, and so on). This means that even if 
teachers of a given '*type^' (having the same characteristics) terminate 
at the same rate over time, the aggregate teacher termination rate will 
vary with the composition of the teacher force. Similarly, v/omen have 
traditionally prepared to teach at significantly greater rates than 
have men. Thus, a^, the proportion of year t college graduates quali- 
fied to teach, will vary from year to year with the sex composition of 
the class of BA graduates, even if the men and women In each annual 
class prepare to teach at constant respective rates* 

In general, when there are significant differences among different 
types of Individuals in terms of their behavior, we have to treat the 
flows of Individuals of each type separately, and then aggregate. 
Equation 2, for example, might be rewritten as follows; 



where E^^ is the number of year t eligible new graduates of type 1 and 
a. is the proportion of type 1 eligible new graduates who seek teaching 



See Emmet t Keeler (1973) and the references cited therein. 
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positions in year t. Alternatively, we can use Eq. 2 in its current 
form (G^ » ^t^t^ ^^^^ ^t ^^^^^^^ weighted average proportion of 

eligible new graduates seeking positions; that is, 



t J E 



It 



Clearly, in either case, we need data on the composition of the pool of 
eligible new graduates and not simply the nurber of persons in that 
pool. The same remarks apply to each of th€ other two supporting man- 
power pools. 



Hifeh School Graduating Classes 

The second set of data— estimates of the annual size and composi- 
tion of the high school graduating classes — presents somewhat greater 
difficulties because, for projections extending more than four years 
into the future, we have to project the future high school graduating 
classes. However, for projections extending less than 18 years into 
the future, the size of each annual group of students is easily estab- 
lished, and the only problem is that of projecting each group*s high 
school completion rate. 

Enrollment rates in elementary and secondary education are quite 
high. Further increases will thus have relatively small impacts on high 
school coaipletlon rates, and there is no reason to expect significant 
declines in these rates. Overall, it would seem that the annual sizes 
of high school graduating classes can be projected reasonably accurately 
with few conceptual problems. 

Annual Demands for Teachers 

Estimating the sizes of the annual demands for teachers is an ex- 
tremely complex and difficult task. Appendix A describes the methodology 
generally used to project the demands for teachers and reviews the 



Projections extending more than 18 years into the future rerjuire 
the projection of birth rates. 
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previous attempts at teacher demand projections » There are a number of 
limitations to the available studies » also discussed in Appendix A* 
However I since our primary concern is to analyze the supply of teachers, 
we will make no attempt at a more accurate demand analysis here. 

• 

Parameters of the Model 

We have noted t>'at the model's parameters are behavioral in the 
sense that they reflect the aggregate responses of groups of individuals 
to external influences. This means that in order to estimate the values 
of the teacher supply parameters in, say, year t, we would have to identi- 
fy the relationships between each parameter and the factors that influence 
it, project the values of those factors to year t, and then estimate the 
values of the parameters in year t, given the projected values of the 
influencing factors. The problem is further complicated by the need for 
disaggregated parameter estimates (that is, separate estimates of the 
value of each parameter for each type of person) where the influence of 
an underlying factor varies from one type of person to another* We shall 
discuss the difficulties encountered in performing this task at greater 
length below » 
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III> TEACHER SUPPLY PARAMETERS 

The principal difficulty encountered in projecting the supply of 
teachers is estimating the likely future magnitudes of the rates of 
flow into, within, and out of the educational personnel system. In 
this section we examine the available evidence regarding these teacher 
supply parameters. We begin with a detailed review of previous analyses 
of teacher supply. Next, we consider the reliability of the various 
techniques used in the studies to estimate the parameters. Finally, 
we examine the recent trends in the critical supply parameter — the 
proportion of new graduates qualified to teach. 

PREVIOUS STUDIES OF TEACHER SUPPLY 

Th e National Education Association 

The MEA provides an annual assessment of the current state of the 
market, but makes no attempt to project its likely future state. They 
obtain estimates, through an annual survey of colleges and universities, 
of the number of degree recipients, at both the BA and the MA levels, 
who will be qualified to teach upon graduation. In 1972, for example, 
the NEA reported Lhat about 310,000 graduates were qualified to teach. 
They assume that past trends in the proportion of ^eligible new graduates 
who seek teaching positions will continue. Specifically, they assume 
that 83.3 percent of graduates prepared to teach in elementary grades 
and 69.2 percent of graduates prepared to teach secondary gr.^ les. would 
be available for employment if positions were offered. The supply of 
eligible new graduates is thus estimated to have been about 232,000 
in 1972. 

The reserve supply in 1972 was estimated by the NEA to have been 
about 83,000 persons* This estimate was based on a survey of the U.S. 
Bureau of Che Census, conducted in 1960, which estimated that the pool 
of unemployed elementary and secondary teachers contained about 304,000 
persons. Assuming that this pool contains the 20--year accumulation of 
1.5 percent of the teachers employed each year, the NEA estimates 
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the reserve pool to contain just under 456,000 persons In 1972* The 
NEA assumes an annual reentry rate of 18.3 percent, based on the 
fact that about 56,000 reserve teachers reentered teaching positions 
In 1960. 

The Commission on Human Resources and Advanced Education 

The Commission did not explicitly project the supply of teachers. 
It did, however, project the annual numbers of BAs and MAs in educa- 
tion and compared their estimates of the annual net demand for teachers 
with the availability of new graduates having degrees in education* Thus 
the Commission implicitly used the projected numbers of education degrees 
as their measure of the annual supplies of new teachers. These are the 
estimates provided in Table 3. 

The Commission's projection method was essentially identical to 
Eqs. 5, 6, and 7 in the descriptive model, except that their definition 
of eligible new graduates was limited to those whose degrees were in 
education rather than those who were qualified to teach upon graduation. 
Note that the Commission defines the supply of eligible new graduates 
as the number of new college graduates eligible to teach, despite the 
significant proportion (approximately 28 percent overall) of that group 
that traditionally has not attempted to enter teaching positions. 

The Commission cites U.S. Office of Education surveys conducted 
in 1958 and 1960, which estimated that 27 and 34 percent, respectively, 
of all newly hired teachers were reentering teachers. They did not, 
however, attempt to estimate the reserve supply* 

The Department of Labor 

The DOL did not attempt to project the supply of teachers* Rather, 
they examined the historical absorption of BAs into teaching. There are 
"excess" teachers, in their view, if the projected proportion of new 
BAs needed in teaching is less than the historical percentage absorbed. 
Note that if Eq* 7 in the descriptive model is substituted for Eq. 2, 
we obtain the number of new graduates qualified to teach who seek 
teaching positions as a proportion (a^ • (f^) of new graduates. Since 
relatively few qualified teachers seeking positions during the teacher 
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shortage would not be able to enter the profession, the number of quail 
fled new graduates who seek positions in teaching would approximately 
equal the number of qualified new graduates absorbed into teaching 
duiing this period* Since DOL used data predating the surplus > we 
can accordingly view their analysis as an application of Eqs. 2, 5, 6, 
and 7 of the model • 

As the DOL did not explicitly project the supply of teachers, we 
imputod projections using the model implicit in their analysis. They 
argue that about 21 percent of new BAs were absorbed into teaching in 
1970, Assuming that the size of the surplus in 1970 was approximately 
zero J ,21 is an estimate of * ^t' ^^"^ multiplied the DOL 

estimates of the annual numbers of college graduates by ,21 to obtain 
the estimates given in Table 3» 

About 25 percent of new hires are reentering teachers, according 
to the DOL; but they also make no attempt to estimate the reserve 
supply. 

The National Center for Educational Statistics 

The NCES projects the annual supply of eligible graduates by a 
straightforward procedure. The annual size of the BA and first pro- 
fessional degree class Is projected and multiplied by an estimate of 
the ratio of graduates qualified to teach to total BA and first pro- 
fessional degrees. The size of the BA and first professional degree 
class in any year is assumed to be proportionate to the number of 18- 
year-olds four years earlier where the proportion follows a time trend. 
The projected annual ratios of graduates qualified to teach to total 
graduates, obtained from the NEA, are generated by a trend extra- 
polation of past ratios. Thus the NCES approach is equivalent to 
using Eqs. 5, 6, and 7 of the descriptive model where the parameters 
in the equations are assumed to follow fixed trends over time. 

The NCES notes that the reentry of former teachers amounts to 
about 3*5 percent of total teachers employed in the education sector; 



Note that according to the NEA, — the proportion of new graduat 
eligible to teach — is about .35, and — the proportion of eligible new 
graduates who seek teaching positions — is about .72. 
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but they explicitly define the supply of teachers as Including only 
new college graduates eligible to teach* They also note that annually 
about 30 percent of new elementary teachers and 67 percent of new 
secondary teacViers actually enter active teaching. The estimated 
annual supplies of new graduates is not, however, adjusted to re- 
flect the difference between the pool of eligible new graduates and 
the supply which derives from it* 

The Rattner Study 

Rattner and his associates define total teacher supply in any 
year t as the sum of those graduates eligible to teach over the pre- 
vious 30 years. Total teacher supply thus includes those currently 
teaching and those outside the teaching profession either in other 
occupations or wholly outside the labor market. The Rattner study 
also argues that the market for teachers was balanced (i.e., zero 
surplus) in 1970 and, in that year, the reserve pool of teachers was 
approximately 62 percent of the total number of persons employed as 
teachers. The study therefore assumes that the reserve supply is 
essentially equal to the number of persons In the reserve pool In 
excess of 62 percent of the number of teachers in the education 
sector. 

The Rattner group uses the NCES trend projections of the annual 
numbers of college graduates. Two alternative estimates of the pro- 
portion of new graduates qualified to teach are used. One, «35, re* 
fleets current behavior, while the other, .25, represents a more con- 
servative estimate. This conservative estimate was used because the 
projected change in the teacher manpower situation from shortage to 
surplus was expected to reduce the proportion of college graduates 
preparing to teach. The resulting supply estimate is quite sensitive 
to the size of the parameter assumed. Over the ten-year period from 
1970 to 1980, the use of the conservative .25 rate reduced the total 
teacher supply estimate 580,000 below the estimate using .35. 
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The Froomkln Study 

Froomkln's approach to the projection of the supply of teachers 
Is based on the assumption that the age-speclflc entry and exit rates 
for teachers of each sex are constant over time. He projects college 
attendance rates, by sex and age, and applies them to projections of 
the U^S^ population to obtain projections of the aggregate numbers 
of persons, by sex and age, who will have completed four or more 
years of college. Each estimate Is then multiplied by an age-by-sex 
specific estimate of the labor force participation rate to obtain 
projections of the age-by-sex distributions of persons in the labor 
force having four or more years of college. Assuming that past age^ 
by-sex entry rates into teaching are maintained, he projects the 
numbers of persons who will enter the profession in 1975 and in 
1980. The age-by-sex distribution of teachers in 1970 is v?elghted 
by the assumed constant, age-sex-speclf ic exit rates to obtain the 
distributions of retained teachers in 1975 and in 1980. Finally, 
new entrants and retained teachers are aggregated to generate esti- 
mates of the total supply of teachers. 

In essence, Froomkln 's model is a generalization of the DDL 
approach. Where DOL examines absorption into teaching of new college 
graduates, Froomkln examines the absorption into teaching of persons 
who have completed four or more years of college, by age and sex. Of 
course,' Froomkln* s approach includes the reserve supply, since his 
estimates take account of entry into teaching by persons other than 
new graduates. 

PROJECTING THE SUPPLY PARAMETERS 

Despite the various differences among the six previous studies 
of the supply of teachers, they all use basically the same technique 
to project the future values of the basic teacher supply parameters — 
trend extrapolation. The accuracy of their projections thus depends 
upon the extent to which past trends in the parameters are continued 
into the future. The stability of trends in the parameters, in turn, 
depends upon the extent to which the underlying factors continue to 
follow past trends. 
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Colloj^e En try and College Completion 

Two of the parameters — the proportion of high school graduates who 
enter college (3) and the proportion of college entrants who graduate 
(0--are used to compute the annual numbers of college graduates • The 
prevlouK studies essentially combine the two parameters Into a single 
estimate, the ratio of the number of college graduates In year t to the 
number of 18-year-olds four years earlier. The studies assume that 
this ratio grows at a constant rate over time. They project the nuniber 
of college graduates In year t by extrapolating the ratio to year t 
and multiplying It by the number of 18-year-olds In year t-4. 

In the past, these projections have been reasonably accurate. 
However, both the NCES and the Carnegie Commission on Higher Education 
(which uses essentially the same technique) have recently announced that 
college enrollments are falling short of the projected levels by approxl- 
mately 10 to 15 percent. There are many hypotheses as to why past trends 
have not continued (students are questioning the relevance of college; 
students are ^'stopping out''; draft pressure has been eliminated; and 
so on). However, likely future trends in enrollments are unclear. 
Moreover, the impact of this deviation from past enrollment trends 
on trends in the annual numbers of college graduates has not been 
fully explored. Nonetheless, it is clear that if past trends in en- 
rollments at the undergraduate level do not continue, past trends in 
the ratio of year t BA degrees to year t-4 18-year-olds will not be 
continued, at least through 1976. 

In sum, there is good reason to suspect that the projections of 
the annual numbers of college graduates used in the previous studies 



See Watkins (1973). 

The majority of students who will graduate by 1976 have already 
enrolled. But, if "stopping out" becomes a widespread phenomena, even 
the near-term projections of numbers of graduates are suspect. 
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have beftn overestimated. If so, their projections of the annual size 
of the pool of eligible new graduates and the annual supplies of ell- 
glble new graduates are also overestimated. Further, new graduates 
eligible to teach either enter teaching positions or the reserve pool 
and, In a surplus situation, each new graduate who enters a teaching 
position precludes entry by a teacher from the reseirve pool who other- 
wise would have moved from the reserve pool to the education sector* 
Thus the size of the annual increase in the reserve pool is overesti- 
mated by the same amount as is the pool of eligible new graduates. 
And, of course, the impact of annual overestimates of the amount of 
increase in the reserve pool cumula-tes over time. 

A complete analysis of the factors that influence college entry 
and completion is beyond the scope of this study. Thus we cannot go 
beyond the general observation that projections based on previous 
trends in college attendance and graduation are suspect. 

Exits from the System 

The rates of permanent exit from the education sector (6) or from 
the reserve pool (p) are clearly the least difficult supply parameters 
to treat. They reflect the aging process, death, disability, and so on. 
It is safe to assume that past trends in these factors will be con*- 
tinued into the future. Hence, the use of trend extrapolation would 
be appropriate in this case. However, none of the previous studies 
chose to employ the technique. 

The NEA, the Commission, the DDL, and the NCES project the teacher 
turnover rate. But none distinguishes between teachers who permanently 



If about 35 percent of the new graduates are qualified to teach 
and about 72 percent of those seek positions, a 10-percent overestimate 
of the number of college graduates results in a 3»5*-percent overestimate 
of the size of the pool and a 2.5-percent overestimate of the supply of 
eligible new graduates. 

A A 

If the increment to the reserve pool is overestimated by, say, 
10,000 persons per year (.035 times 300,000, which is roughly the NEA 
estimate of the size of the pool of eligible new graduates in 1972), 
after ten years the reserve pool will be overestimated by about 100,000. 
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exit from the system and teachers whO| upon leaving their positions, 
enter the reserve pool. And none of these four studies considers exits 
from the reserve pool. 

Rattner assumes that teachers permanently exit from the system 
30 years after graduation. Froomkln assumes that teachers permanently 
exit from the system at age 65, Neither attempts to project the effects 
of death or disability on the group of teachers before the assumed re- 
tirement age* 

Rattner' s approach may be accurate In the case of a permanent exit 
from the reserve pool despite the fact that teachers In the reserve pool 
between the ages of, roughly, 52 and 65 can conceivably reenter the 
education sector. The relevant concern In an analysis of the supply of 
teachers Is the number of persons who are qualified to teach and seek 
teaching positions. The aggregate size of the reserve pool Is of In- 
terest solely because persons In the inactive segment of the pool are 
potentially capable of shifting to the active segment (I.e., seek a 
teaching position). Thus attention must focus on the number of type i 
teachers In the reserve pool times the proportion of type 1 reserve 
teachers who seek positions In the education sector. 

Now, if reserve teachers past the age of, say, 52 never seek 
teaching positions, it makes no difference whether reserve teachers 
between the ages of 62 and 65 are Included or excluded In the estimation 
of the size of the reserve pool provided that, if they are included, 
their number is multiplied by a zero in calculating the size of the 
active segment of the pool. From this perspective, the Rattner esti- 
mate is equivalent to assuming that persons qualified to teach but 
past the age of 52 never seek teaching positions. 

On the other hand, the Rattner estimate assumes that persons 
employed in teaching positions retire permanently at age 52, which 
is clearly not the case. 
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School Distric t Choice 

Two of the parameters of the model — the proportions of eligible 
new graduates and reserve teachers » respectively, who seek teaching 
positions and find employment in the education sector (rr and ^ 
respectively) — reflect the aggregate behavior of school districts in 
terms of their employment decisions. When there is a teacher shortage, 
virtually all qualified professionals seeking teaching positions will 
be able to enter the education sector. However, in a teacher surplus, 
some qualified teachers will be unable to obtain teaching positions. 
The question of which teachers seeking positions will be forced into 
the reserve pool depends upon the choices made by districts con- 
fronted with more applicants than they have vacant positions. The 
parameters are important to the extent that different types of 
teachers exhibit different patterns of behavior. 

The size of the surplus in year t depends upon the demand for and 
supply of teachers in the year t. Thus the issue of which teachers 
enter the education sector in year t and which are forced into the 
reserve pool in that year has no impact on the size of the year t 
teacher surplus. But the size of the year t+1 surplus depends upon 
the year t+1 supply of teachers, which includes the reserve supply. 
Finally, if different types of teachers in the reserve pool seek posi- 
tions at different rates (i.e., behave differently), the year t+1 
reserve Gupply depends upon the composition of the reserve pool, which, 
in turn, depends upon which teachers entered the pool in year t. 

Neither the NEA nor the NCES addresses this issue. The Commission 
and the DOL assume that roughly 25 percent of new hires will be re- 
entering teachers. Rattner assumes that a>^out 3 percent of the total 
number of teachers are reentering teachers. However, all three cal- 
culations are based on data predating the emergence of the teacher 
surplus and hence reflect the number of reserve teachers seeking 
positions and not the number who succeed in obtaining positions. 
Froomkin attempts to project the numbers of persons by age and sex 
who will obtain positions, but offers no explanation whatsoever for 
his projections. 
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In sum, we do not have any reasonable estimate of what the values 
of these parameters might be. For that matter, we do not know If the 
Issue Is Important. If different types of teachers behave In roughly 
similar ways, the employment decisions of districts matter little 
In terms of projecting the supply (and the surplus) of teachers. If, 
OTi the other hand, there are large differences In the behavior of 
different types of teachers, this issue could be quite Important. 

Career Choice 

The remaining four parameters of the model reflect the career 
choices of individuals. The proportion of college graduates qualified 
to teach (^) depends upon the extent to which college students choose 
to prepare for a career In teaching. The proportion of eligible new 
graduates who seek teaching positions (8) depends upon their decisions 
as to whether they will pursue a career in teaching or in some other 
occupation. Similarly, the proportion of teachers employed in the 
education sector who leave their positions and move to the reserve 
pool (t) and the proportion of reserve teachers who seek teaching 
positions (y) depend upon individual's decisions as to whether they 

is 

will continue In their current careers or enter alternative careers. 

It is clear that these are the crucial parameters in an analysis 
of the supply of teachers. Given the number of college graduates in any 
particular year, the first parameter determines the size of the pool of 
eligible new graduates in that year. And because the pool of eligible 
new graduates is the source of personnel for the remaining two sup- 
porting manpower pools, the annual proportions of new college graduates 
eligible to teach, together with the annual sizes of the BA degree class, 
determine the sizes of all three pools over the long term. Finally, 
given the sizes of the three supporting manpower pools in any year> 
the latter three parameters — the rates at which persons in each of 
the three pools seek teaching positions — determine the total supply 
of teachers* 



Activities such as homemaking are, of course, included in the 
concept of career as used here. 
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All the previous studies assume constant rates I'or the annual pro- 
portion of new graduates qualified to teach, the annual proportion of 
eligible new graduates who seek teaching positions, and the annual pro- 
portion of persons In teaching positions who terminate. And the three 
studies (NEA, Rattner, and Froomkln) that consider the reserve pool 
also assume that the annual proportion of reserve teachers who attempt 
to enter the education sector Is constant. These assumptions are not 
explicit in the DOL or the Froomkln studies. But both assume that the 
proportion of new BAs who enter teaching positions Is constant. And 
the proportion of new BAs who enter teaching Is the product of the pro- 
portion of new BAs qualified to teach, the proportion of qualified new 
BAs who seek teaching positions, and the proportion of qualified «ew 
graduates seeking positions who are hired. During the teacher shortage 
we can assume the last proportion to be negligibly different from !• 
Hence, the assumption of a constant entry rate Is equivalent to the 
assumption that both the proportion of new BAs qualified to teach and 
the proportion of those who seek positions in education are constant. 

The assumption that these rates are constant over time, however, 
is almost certainly erroneous. The situation in the market for teachers 
underwent a fundamental change when the teacher surplus emerged after 
more than two decades of persistent teacher shortages. Traditionally, 
teaching positions could be readily obtained by a qualified professional. 
During the current surplus, however, many qualified teachers seeking 
positions have not been able to enter the education sector. Since the 
prospects of being able to enter upon a career are likely to affect 
an individual's career choices, the changed nature of the market for 
teachers suggests that past trends in the four career choice parameters 
will not continue in the future. 

The alternative assumption, that the two proportions are both 
changing such that each year the change in one precisely offsets the 
change in the other, seems improbable. 
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While the teacher surplus is apt to affect each of the four career 
choice parameters, the magnitude of the impact will vary from one para- 
meter to another. The proportion of eligible new graduates who seek 
teaching positions is probably the least affected. They have already 
been prepared to teach and have little to lose in the sense that even 
if they fail to obtain a position they are no worse off than if they 
had not sought a position in education. Some, of course, may become 
so discouraged with the prospects of finding a teaching position that 
they decline to seek one, but there are probably few such cases. 

The teacher termination rate will be reduced to the extent that 
reentry prospects play a role in the teacher's decision to leave his 
or her position. For example, teachers who are considering terminating 
to devote more time to their families vith the intention of reentering 
in a few years may decide to "protect" their positions instead. Rela- 
tively fewer teachers are apt to leave the profession to experiment with 
alternative careers now that the prospects of returning to teaching are 
much reduced. Some teacher termiiiations are actually movements from 
one district to another. Teachers may less frequently leave a position 
and move elsewhere, for example, to another state, if the prospects for 
reentry in the new location appear to be poor. 

On the other hand, many teachers terminate with no intention of 
reentering the profession, at least in the foreseeable future. And 
even for those who consider reentry prospects, other factors (e.g., 
family pressures^ the attractiveness of an alternative career, and 
so on) that enter their decision may outweigh the impact of the 
surplus. 

The impact of that surplus on the proportion of reserve teachers 

who seek positions is apt to be slight. It is generally believed that 

most reentering teachers are women who left the labor force to devote 

time to their families and seek reentry when their children no longer 

require full-time attention. For such persons the cost of seeking 

a teaching position is relatively small, hence the decline in their 

prospects should have little impact on the proportion of those who 

seek positions in education. This, in turn, suggests that the reserve 

supply is largely demographically determined, depending upon the age 
age and sex distribution of the reserve pool. 
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The above arguments suggest that the teacher surplus has relatively 
little Impact upon the proportions of each of the three supporting man- 
power pools that seek teaching positions. The expected stability of 
these parameters Is largely due to the notion that they reflect the 
behavior of persons already trained to teach. Given that such per- 
sons are prepared to enter teaching positions, their inclusion in the 
supply of teachers depends solely upon 'whether or not they choose to 
seek a teaching position. And, since se i i.vj a pofjition does not 
foreclose alternative opportunities, ^h'' ^ce no worse off for seek- 
ing a position even though they may fail to obtain one. 

The situation is radically different when we turn to the fourth 
career choice parameter — the proportion of new graduates quallf^pd to 
teach. College students considering a teacher preparation program are 
faced with the prospect of not being able to obtain a teaching position 
upon graduation. The attractiveness of a teaching career must thus be 
weighted by the possibility that entry into that career will be pre- 
cluded. Moreover, students who follow a teacher preparation program 
foreclose the opportunity to use that segment of their college program 
devoted to teacher training to prepare themselves for some alternative 
career. In the event that they cannot obtain a teaching position, 
the "cost" of that foregone opportunity can be large. 

The Importance of this consideration is borne out by Rattner's 
results. He estimates that if the proportion of new graduates who are 
qualified to teach were .25 rather than the generally assumed .35, 
the surplus in 1980 would be about 40 percent smaller than would be 
the case if the .35 rate continued. Moreover, the studies reviewed 
above agree that annually in the past roughly 75 percent of the new 
hires were eligible new graduates while the remaining 25 percent were 
teachers drawn from the reserve pool. Since these estimates were based 
upon data collected in years predating the teacher surplus, we can assume 
that few qualified professionals who sought teaching positions were not 
able to find one. Thus we can assume that the pool of eligible new 
graduates has been a much more important source of new entrants into 
teaching positions than has been the reserve pool. 
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Finally, as Indicated In Fig. 1, the pool of new graduates quali- 
fied to teach Is the entry point Into the educational personnel system. 
Thus both the aggregate number of teachers In the system and, given 
the demand for t<jachers, the aggregate number of teachers In the reserve 
pool depend upon the teacher production i^ates that prevailed in previous 
years, 

TEACHER PRODUCTION RATES 

Currently Available Estimates 

The currently available projections of new teacher supply assume 
a teacher production rate of approximately 35 percent — the proportion 
of new graduates who are qualified to teach. This assumption is based 
upon the annual NEA reports of teacher education graduates as a per- 
centage of the BA and first professional degree class, reproduced in 
the second column of Table A. These data suggest that the teacher 
production rate has been quite stable over the last decade, ranging 
from a high of 36*3 percent in 1966 to a low of 33.6 percent in 1967. 
Moreover, substantial numbers of institutions in three states did not 
respond to the MEA questionnaire in 1968. As no attempt was made to 
correct for nonresponse, the reported percentage for 1967 is undoubt- 
edly below the actual level. 

However, the NEA method of calculating teacher production rates 
is quite misleading. Their definition of teacher education graduates 
includes all graduates prepared to teach at both the BA and MA degree 
levels. But, the base they use to calculate the teacher production 
rate includes only the number of BA and first professional degrees 
granted and excludes the number of MA degrees granted. Consequently, 
the calculated teacher production rate will reflect the distribution 
of degrees granted as well as the propensities of students at both 
degree levels to prepare to teach* 
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Table 4 

AGGREGATE TEACHER PRODUCTION RATES: 1962-1972 



Year 


Teacher Education 
Graduates as Percent 
of Total BA and First 
Profession Degree Class 


BA Degree 
Class Prepared 

To Tparh 


Index of Change 

\^y\J\/ Ocloc/ 


1962 


34.4 


N A ^ 


M A ^ 


1964 


35.2 


N.A.^ 


N.A.^ 


1966 


36.3 


34.4 


100 


1967 


33.6 


33.1 


96.3 


1968 


35.2 


32.5 


93.5 


1969 


34.8 


32.3 


92.8 


1970 


34.6 


31.9 


92.1 


1971 


36.0 


31.4 


90.5 


1972 


36.1 


30.5 


88.2 



N.A. — Not available* 

Beyond the need to treat teacher education graduates separately at 
the BA and first professional and the MA degree levels, there Is con- 
siderable doubt as to whether teacher education graduates at the MA 
degree level should be Included at all In the teacher production rate* 
A very large proportion of teacher education graduates at the MA degree 
level consists of already qualified teachers who are upgrading their 
skills. Such persons do not represent an addition to the stock of 
teachers but rather an improvement In the quality of the preexisting 
stock. As such, they should not be Included In the supply of new 
teachers. 

Data collected by the American Association of Colleges for 
Teacher Education (AACTE) in an annual survey of its membership 

J 

For that matter, many MA degrees are annually granted to persons 
currently employed as teachers who attend graduate school either part- 
time In evenings or full-time while on a leave of absence. 
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and a few nonmember Institutions provide an Indication of the extent 
to which teacher education graduates at the MA degree level represent 
a supply of new teachers,* AACTE reports of teacher production at 
the graduate level provide separate counts of total teacher education 
graduates and teacher education graduates In areas of Initial certi- 
fication. Over the three-year period from 1965 to 1967, approximately 
17 percent of teacher education graduates at the MA degree level were 
prepared for Initial certification. Although AACTE does not obtain 
data from all teacher-producing Institutions, it does account for 
well over 90 percent of all teacher education graduates. Thus the 
ratio at the MA degree level of teacher education graduates iu areas 
of initial Certification to total teacher education graduates among 
the institutions that reoort to AACTE should be reasonably close to 
the value of that ratio for all teacher-producing institutions. 

AACTE ceased publication of its annual report in 1968, and hence 
there are no more recent data available. But these data suffice to 
make the point. The vast majority of advanced degrees granted in 
teacher education do not represent Increments to the preexisting 
stock of teachers and thus should not be included in the estimation 
or projection of teacher supply. 

A similar set of comments can be made regarding the NEA practice 
of including the first professional degree class In the base used to 
calculate teacher production rates* First professional degrees are 
defined as those requiring at least six years of study in one of the 
following fields of study: chiropody, podiatry, dentistry, medicine, 
optometry, osteopathy, veterinary medicine, law, or theology. Since 
it is quite unrealistic to consider any of these fields as competing 
with teacher education, there is no reason to include them in the 
estimation or projection of teacher production rates. 

In the light of the above comments we have constructed an alter- 
native set of teacher production rates for the period from 1966 to 
1972. These rates, displayed in the third column of Table 4, reflect 
the annual percentage of the BA degree class that were prepared to 



See AACTE, Teacher Productivity 19 XX j Washington, D.C., annual 
reports* 
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teach. These rates differ from those calculated by the NEA in two 
respects. First, the rates calculated by the NEA are uniformly larger 
than the rates we have calculated. This comes as no surprise since » 
as noted above, the NEA includes teacher education graduates at both 
the BA and the MA degree levels in their numerator, while we include 
in ours only teacher education graduates at the BA degree level. 
The base we use to calculate the rate is also smaller, by the number 
of first professional degrees, than that used by the NEA. But the 
latter has a much smaller affect on the rate. 

Second, and far more important, there is a clear trend evidenced 
in the alternative set of production rates. \«hereas the NEA rates 
showed no clear pattern, the rates we calculate have a distinct down- 
ward, trend* Changes from year to year are small, being greater than 
one percentage point only between 1966 and 1967. However, there is 
not one instance in which the rates rise, and the overall effect is 
a cumulative drop of nearly four percentage points between 1966 and 
1972. 

The last column of Table 4 lends some perspective to the importance 
of these changes. The entries in this column are essentially index 
numbers constructed as follows. We calculated the male and female 
production rates obtained in 1966 and, for each subsequent year, 
multiplied these rates by the respective numbers of males and females 
in that year*s BA degree class. The two products for each year are 
summed to obtain an estimate of what would have been aggregate 
teacher production that year had production rates not changed from 



The rates are the annual NEA estimate of college students pre- 
pared to ceach receiving BA degrees divided by the number of BA degrees 
granted as reported by the Higher Education General Information Survey 
(U.S. Office of Education). The heavy nonresponse rates encountered in 
some states in 1968 were "corrected" by substituting, in each of those 
states, the number of teacher education graduates at the BA degree 
level retrospectively reported in the 1969 survey. We use annual 
estimated production — which distinguishes teacher education graduates 
by sex — rather than the annual retrospective report of production — in 
order to maintain consistency with the analysis of teacher production 
by sex. The aggregate differences between each annual estimate and 
the subsequent year's retrospective report are negligible. 
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the 1966 levels < We then divided actual annual teacher production by 
this estimate to obtain the index. 

The index numbers displayed in Table 4 Indicate the magnitude of the 
decline in student Interest in teacher preparation, taking account of 
changes in the distribution of BA degrees by sex« The last entry in the 
column indicates that by 197 2, teacher production rates had declined to 
the point that actual production was only 88.2 percent of the production 
level ''predicted'' by 1966 production rates. There was an approxi- 
mately 12-perciint decline in teacher production rates between 1966 and 1972. 

The annual NEA data on estimated teacher production permits disaggre- 
gation by sex and by level of training; that is, whether individuals have 
prepared to teach at the elementary or secondary levels. Disaggre- 
gated teacher production rates for the period from 1966 to 1972 are pre- 
sented in Table 5. The male (female) production rate at the elementary 
(secondary) level is the number of male (female) BA degree recipients pre- 
pared to teach at the elementary (secondary) level as a percentage of the 
male (female) BA degree class. The elementary and secondary total pro- 
duction rates show the number of persons prepared to teach at each level 
as a percentage of the BA degree class. 

The most striking attribute of the data displayed in Table 5 is the 
overall downward trend in teacher production rates. The aggregate pro- 
duction rates reviewed above declined over the period under consideration, 
hence we would expect generally to observe declines in the various disaggre- 
gated rates. However, Table 5 clearly indicates that the decline in the 
aggregate rate is not a reflection of large changes in a segment of the 
teacher production process, but rather reflects an across-the-board reduc- 
tion in students' inclinations to prepare for a teaching career. 

To suininarize, over the seven-year period from 1966 to 1972, both male 
and female students have exhibited substantial declines in their inclina- 
tions to prepare to teach at both the elementary and secondary levels. 

Career Ch oices of Entering College Freshmen 

Thus far we have examined the actual rates of teacher production over 
the past seven years. A data base developed by the American Council 
on Education (ACE) offers some insight into what is likely to happen to 
teacher production rates in the near future. Each fall since 1966, ACE 
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Table 5 

DISAGGREGATED TEACHER PRODUCTION RATES: 1966-1972 

(percent) 







Males 


Females 






Year 


Elemen- 
tary 


Secon- 
dary 


Total 


Elemen- 
tary 


Secon- 
dary 


Total 


Total 
Elemen- 
tary 


Total 
Secon- 
dary 


1966 


2.5 


16.7 


19.2 


28.0 


26.8 


54.9 


13.4 


21.0 


1967 


2.4 


15.6 


18.0 


28.1 


25.4 


53.5 


13.3 


19.7 


1968 


2.4 


15.0 


17.3 


27.2 


24.9 


52.1 


13.2 


19,3 


1969 


2.4 


15.1 


17.5 


26.9 


24.5 


51.3 


13.1 


19.2 


1970 


2.3 


14.9 


17.2 


26.9 


24.3 


51.1 


12.9 


18.9 


1971 


2.3 


15.1 


17.3 


25.9 


23.8 


49.7 


12.6 


18.8 


1972 


2.3 


14.9 


17.2 


24.7 


22.7 


47.4 


12.2 


18.3 



has conducted a survey of the entering freshmen classes of a large strati- 
fled sample of colleges and universities. Among the items included in 
the survey are questions regarding career plans and intentions. These 
data indicate the extent to which entering college freshmen intend to pur- 
sue a course of studies that will lead to their being prepared to teach 
upon graduation. 

Table 6 presents the ACE estimates of the rates at which entering 
college, freshmen indicate that their probable career occupation is teach- 
ing at the elementary or secondary level. These data are disaggregated 
by institutional type — two-year or four-year college or university — and 
by sex for each of the years from 1966 to 1972. 

The trends in the data are obvious. Since 1968, entering college 
freshmen have indicated intent to pursue a teaching career at rapidly 
declining rates. There are, of course, some minor variations on this 
theme. For example, men entering universities in 1969 were somewhat 
more inclined toward a career in teaching at the secondary level than 
were men entering universities the previous year. The same relationship 



See ACE, National Nome fov Entering College Freahmen^'-Fall IQXX^ 
igton, D«C#| annual research reports* 
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held for women entering two-year colleges in 1969 vis-^-vis women enter- 
ing two-year colleges In 1968. But for both women entering two-year 
colleges and men centering universities, interest in teaching careers 
at the secondary level dropped sharply in the subsequent years. 

By 1972, the rates at which entering freshmen indicated plans to pur- 
sue teaching careers at the secondary level had fallen to between one- 
third and one-half of the comparable rates observed in the late 1960s. 
This radical decline occurred among both men and women at all three types 
of institutions. Among women, Interest in teaching at the elementary 
level had dropped by nearly one-half between 1968/1969 and 1972 
at all three institutional levels. Entering freshmen males interested 
in a teaching career at the elementary level are the only exception to 
the general pattern of decline. And even among this subgroup there is 
evidence of a drop in the extent to which teaching is viewed as a prob- 
able career. 

It is necessary to be rather careful in interpreting the ACE data. 
In particular, it cannot be assumed that because an estimated 6.5 per- 
cent of all entering college freshmen In 1972 believe that their prob- 
able career occupation will be teaching at the elementary or secondary 
level, only 6.5 percent of the BA degree class of 1976 will be prepared 
to teach. Attrition among both students preparing to teach and those 
following other courses of study as well as transfers between teacher 
education programs and other undergraduate programs will affect the 
eventual teacher production rate. Moreover, teaching has traditionally 
been viewed as an unusually secure occupation in which jobs are readily 
available. It is generally believed that substantial numbers of stu- 
dents prepare to teach, though they are not primarily interested in 
a teaching career, in order to provide themselves with a "fall-back" 
position. Such persons may have indicated a probable career occupation 
other than teaching, although they intended to follow teacher preparation 
curricula. Finally, ACE has had to exclude a number of sampled institu- 
tions each year because their student response rates were too low. 
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The weights used to inflate the sample results to estimates for the 
nation as a whole were adjusted accordingly, But nonresponses may 
have introduced bias into the results. Despite these qualifications, 
it seems safe to conclude that in the past four or five years there 
has been a tremendous reduction in the extent to which entering 
college freshmen expect to pursue a teaching career. 

Whatever factors underlie the decline in the number of entering 
freshmen that intend to pursue teaching careers, these factors are 
likely also to have included greater attrition and transfer rates 
among the students already engaged in teacher preparation programs. 
Between 1966 and 1968, for example, the proportion of female enter- 
ing freshmen who expected their career occupations to be teaching at 
the elementary level grew by over 20 percent, yet, as shox^n in Table 5, 
there was a drop in the proportion of the female BA degree class pre- 
pared to teach at the elementary level between 1970 and 1972. One 
explanation for this apparent inconsistency is that the factors that 
Induced the declines in the rates at which entering freshmen were 
interested in teaching careers between 1968 and 1970 also induced 
greater attrition and program transfers among the sophomores, Juniors, 
and seniors in teacher preparation programs during those years. 

In any event, the data presented in Table 6 suggest that the 
decline observed in teacher preparation rates over the past seven 
years may continue, perhaps even accelerate, over the forthcoming 
four or five years, In view of the importance of this parameter, 
we now turn to a detailed ajjalysis of the factors that influence the 
proportion of new college graduates qualified to teach. 



If attrition and transfer rates among both teacher preparatory 
students and students not preparing to teach were constant, and if a 
constant proportion of females prepared to teach as a "fall-back" 
position between 1966 and 1972, we would have expected growth In 
the female elementary teacher preparation rate between 1970 and 
1972. 
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IV. AN ANALYTICAL MODEL OF TEACHER PRODUCTION 



OVERVIEW 

In our descriptive model of the supply of teachers presented In 
Section II we identified the basic parameters that influence the sup- 
ply of teachers. Four of these parameters involve an explicit choice 
among specific occupations by individuals In different manpower pools: 

ss proportion of eligible new graduates seeking a 
teaching position, 

« proportion of persons In the reserve pool seeking 
teaching positions, 

= proportion of currently employed teachers select- 
ing a nonteaching position, 
<t>^ a proportion of college graduates qualified to teach. 

The previous studies of teacher supply have assumed that these param- 
eters of occupational choice were constant. Given the significant 
change in the teacher labor market, this constancy implied that these 
choice parameters were independent of the labor market conditions with- 
in the teacher and other relevant occupational labor markets. In this 
section we develop an economic model of occupational choice that re- 
lates these choice parameters to relative labor market conditions, 
more specifically, to the district monetary (principally salary or 
wages) and nonmonetary rewards (e.g., working environment, con- 
current hours) associated with various occupations. We also dis- 
tinguish between short-run and long-run occupational choices by 
introducing the concept of shifts in supply caused by lagged inde- 
pendent variables and the concept of an individual's expectations 
concerning different occupational returns. From these concepts we 
develop an analytical model of teacher production. In terms of our 
four choice parameters, this model relates 4>, the proportion of college 
graduates eligible to teach, to expected monetary and nonmonetary re- 
turns from teaching relative to alternative occupations. 

ERIC 
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AN ECONOMIC MO DBL OF OCCUPATIONAL CHOIC E 

A simple economic model of occupational choice can be developCBd 
from two basic assumptions. These are: 

1. Each occupation available to an Individual offers 
discernible monetary (wage) and nonmonetary 
(nonvage) rewards, and 

2. Each individual attempts to maximize a utility 
function containing both monetary and nonmonetary 
elements. 

From assumption 1, we can derive the occupational return frontier that 
confronts every individual. The frontier is determined by the mix of 
monetary wage, W and nonmooetary (nonwage, NW) rewards associated with 
the range of occupations open to the individual. This frontier is 
depicted in Pig. 2 by the line ABCDE. Each point on that lli^e corre- 
sponds to the unique mix of monetary and nonmonetary advantages con- 
tained in the occupational offers depicted. We assume that teaching 
is represented by the occupational return shown at point S. 

From assumption 2 we obtain the individual's utility function 
containing both wages and nonmonetary advantages or arguments. Since 
both advantages are "goods," the utility function U is drawn as a 
convex curve in Fig. 2 indicating that, to maintain the same level 
of utility or satisfaction, an Individual must obtain some non- 
monetary rewards if he loses some wage advantages. The actual shape 
of the utility curve depends, of course, on the particular individual's 
preferences for wage advantages relative to nonmonetary advantages. 
Utility functions lying to the right and above the initial utility 
function reflect higher levels of satisfaction since more of both 
"goods" are available^ 



Because we are developing a general occupational choice model, 
we Include non--labor market activities, such as homemaking or leisure 
in the concept of occupation as ustd here. 
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We can establish the individual's occupational choice by deter- 
mining where the occupational return frontier Is tangent to the Indi- 
vidual's utility function. In Fig. 2, this occurs at point C, thus 
indicating that the individual with that particular set of preferences 
for wage relative to nonwage advantages would opt for a nonteachlng 
career of type "C^' given the current occupational return frontier. 

However, we can also determine how much teacher's wage or non- 
wage advantages must be increased in order to induce the individual 
to enter the teaching occupation. According to the figure, an in- 
crease in teacher wages from Wj^ to W2 would make this individual in- 
different in the choice between teaching and his alternative occupation. 

the teacher wage rate needed to make this individual indifferent in 
choosing between teaching and his best alternative occupation, is the 
individual's "reservation wage"; when the teacher wage rate exceeds 
the individual's reservation wage, he will enter teaching* A similar 
analysis with respect to nonmonetary rewards indicates that the 
individual would also be indifferent between teaching and occupation C 
if the nonmonetary rewards of teaching were to be increased to NU^« 




Fig. 2 — Occupational returns to the individual making a career choice 
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By replicating this analysis for all individuals making a career 
decision, we can derive a relationship between the number of individuals 
entering teaching and the reservation wage for teaching. If we assume 
that the population is similar in ability, the occupational return 
frontier facing each individual will be the same. The distribution 
of teacher reservation wages will then depend strictly upon the dis- 
tribution of individual preferences (i.e., the individual utility sets, 




Figure 3 presents a frequency distribution of individuals with 
respect to their teacher reservation wage. As the actual teacher wage 
rate increases (measured along the horizontal axis), the number of 
Individuals selecting teaching as their occupation increases (repre- 
sented by the increase in the area under tie curve). The actual 
height and shape of the distribution function, depend upon: 



0 Size of the eligible population, 

0 Distribution of individual preferences, and 

0 Current occupational return frontier. 



An increase in the population will merely increase the height of the 
curve, thereby increasing the area under it; for example, curve ^2 
stead of i^. Likewise, a change in preferences will shift the curve 
from S.^ to one like J^^* change is favorable i^.o teaching. 

Given this frequency distribution, we can derive an aggregate 
supply curve for teaching. Thus in Fig. 4, represents the number 
of individuals entering teaching at the teacher wage of Wj^ and corre- 
sponds to the area under to the left of in Fig. 3. An increase 
in teacher wages to increases the number of individuals entering 
teaching to other things being equal. The remainder of the supply 
curve S is similarly derived from the frequency distribution . 



If abilities also vary, the occupational return frontiers will 
also vary among individuals, and the frequency distribution of teacher 
reservation wages will depend upon both the distribution of abilities 
and the distribution of individual preferences. 
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Fig. 4 — Supply curve of teachers 
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A change In tastes or a change In population shifts the entire 
supply curve. For example, an increase In population, reflected by 
the ^2 frequency distribution, shifts th? supply curve to S\ With 
supply curve S\ a greater number of Individuals will enter teach- 
ing at any wage rate relative to the supply curve S. Thus at wage W- , 
^1^1* additional Individuals will select teaching given the supply 
curve S' generated by the Increase in population. 

The supply curves depicted in Fig. 4 are static, defined without 
any reference to time. At any given time, the size of the population 
and its tastes and abilities are fixed. Assuming other occupational 
rewards are unchanged, we can derive a short-run supply curve for 
teaching by varying the teacher wage offer and obtaining a schedule 
similar to the S or S' curves in Fig. 4. The long-run supply curve 
will reflect changes in the fixed parameters such as tastes, popu- 
lation, and ability, which are influenced by teacher wages or other 
teacher labor market conditions. 

Three of our choice parameters reflect short-run supply phenomenon. 
Each of these parameters, a^, y^> and (or, to be consistent, 1-^^) 
reflect a career choice by individuals from three different manpower 
pools (i.e., populations). Our fourth choice parameter, the 
proportion of college graduates eligible to teach, reflects a long- 
run supply phenomenon. Thus we need to extend our current static 
analysis, portrayed m Fig. 4, to account for long-run supply adjust- 
ments and provide the basis for an analytical model explaining (J)^. 

The concept of a shift in the supply curve helps differentiate 
short-run from long-run supply responses for occupations where for- 
mal training requirements limit the supply of ''eligible" personnel. 



This increase is depicted in Fig. 3 by the cross-hatched area 
between the and ir frequency distribution. 

Alternatively, we could hold teacher wages constant and vary 
the nonmonetary rewards to obtain a similar supply curve, with these 
rewards replacing wages on the vertical axis. 
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tost professional labor markets and many skilled labor markets re- 
flect this type of behavior. In the short run, the supply curve 
will approach a limit determined by the total number of people 
possessing the requisite skill. Over time, that limit shifts as 
more (or fewer) people acquire those skills through Initial train- 
ing or retraining. The change in the eligible population possess- 
ing the skill reflects a long-run change. This is shown graphically 
in Fig. 4. In year 1, Ej^ defines the total eligible population avail- 
able while represents the amount of labor supplied at the wage 
rate W^. In year 2, the total eligible population has Increased 
(perhaps in response to the attractive wage, V^) to E2 so that at 
the same wage Wj^, Q^-Qj^ more labor is supplied. In this case, the 
increase in the quantity supplied obtained from the outward shift of 
the supply curve reflects only the long-run response to previous 
conditions (i.e., wage rate Wj^ in year 1). 

Normally, the demand for teachers will be negatively related 
to the wage rate, like the schedule D in Fig. 5. With D unchanged, 




Individuals entering teaching 



Fig. 5 Individuals entering teaching 
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the shift In supply reduces the wage no and the short-run re- 
sponse Is a reduction In the amount of labor supplied frow Q| to 
The supply of labor in year 3 will depend on whether is above, 

below, or equal to the long-run equilibrium wage W • If < W , 

e ^ e 

then the total eligible population will decrease as fewer seek 
training in that profession* With demand still unchanged, the wage 
rate will be higher than VI2* This process will continue until 
the wage rate equals the equilibrium wage. 

The preceding model can be summarized by an equation relating 
the number of individuals entering teaching In year t to the teacher 
and alternative wages in year t and t-1,, the nonmonetary rewards 
of teaching and alternative occupation in year t and t-1, and the 
underlying distributions of preferences and abilities. Thus, 

= ^("X.f \t-V \,t' "A.t-r ^T.t' N"T.t-l' N"A,t' <^0> 
^W,t-1' V' 

- number of individuals entering teaching in year t, 
= teacher wage rate in year t, 

* wage of the best alternative occupational wage in year t, 
= nonmonetary rewards for teaching in year t, 
= nonmonetary rewards of the best alternative occupation 
in year t, and 

= parameters such as preferences and abilities, which are 
assumed to be fixed* 

Such recursive equations are often used to describe labor market be- 
havior where the amount of formal training needed to enter the 



"The equilibrium wage We is the wage rate determined by the inter 
section of the long-run supply function with the demand schedule . 
At this wage, there is no change in the "eligible" population. 



where 

"x.t 
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profession is sufficiently long to preclude total short-run adjustment. 
Since educational personnel undergo a long period of formal training 
to become ''eligible" to enter the teaching profession > the teacher 
labor market clearly reflects this type of behavior. 

A CAVEAT ON RISK AND UNEWLOYMENT 

The model in Eq. 10 has been predicated on the implicit assumption 
that the occupational return frontier facing each individual was cer- 
tain and known. No risk, or more accurately, no differential risk 
was associated with each specific occupational offer of wage and non- 
monetary rewards defining that frontier. If all markets were perfect, 
and the wage and nonmonetary offers were determined by the specific 
demand and supply conditions within each market, there would be no 
problem. The offers would adjust instantaneously to changes in those 
conditions and there would be no question about the probability of 
securing an offer because of potential unemployment. If, however, 
the offers do not adjust to market conditions, excess demand or 
supply conditions can arise, thereby reducing the certainty of 
securing the observed offer. When there is uncertainty concerning 
the probability of employment, the expected wage will not equal the 
observed wage, and the model represented by Eq. 1 must be adjusted. 

Theoretically, the adjustment factor to account for uncertain 
employment prospects when excess supply conditions prevail in a given 
market can be obtained by calculating a probability of employment. 
This probability can be estimated as the number of individuals hired 
relative to the total number of individuals seeking employment in that 
market at the existing "fixed" occupational wage (offer). 

There are two alternatives for adjusting the model in Eq. 10 
using this employment probability. The first approach assumes that 
individuals use these market employment probabilities to discount the 
observed occupational wage and nonmonetary reward offers. Thus they 
calculate an "expected offer" by multiplying the observed offer by 
the associated employment probability. The second approach 
assumes that individuals use a subjective probability unrelated to 
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the observed market employment probability to calculate their "expected 
offer" but use the market probability as a proxy for employriient security 
in that occupation. With this approach the employment probability is 
one of the nonmonetary rewards and is therefore one element in the 
array of nonmonetary occupational rewards. The first approach yields 
a modified model represented in Eq, 10a, while the second approach 
produces a modification similar to the one in Eq. 10b. Thus, 

Qt = UPR^^, • iw^^^. m^^^], PR^^^_^ . [w^^^_^. NWx.t-iJ' 

(lOa) 

= ^<"T.t' "t.P "A.f "A.t-r ^T.f ^T.t-r ^A.f 

(lOb) 

where PR^ ^ = employment probability for teaching in year t, and 

PR^ ^ = employment probability for the best alternative 
occupation in year t. 

The remaining variables are the same as those defined for Eq. 10 above. 

A MODEL OF TEACHER PRODUCTION: THE LONG-RUN SUPPLY RESPONSE 

Although there are a number of elements influencing an individual's 
choice of a particular college (e.g., a teacher training institute) and 
specific preparatory program (e.g., teacher preparatory program) an 
important one is the individual's initial career choice. We assume 
that this choice is predicated on the individual's assessment or 
expectation of the alternative career offers he will obtain upon 
graduation. Thus, each individual forecasts what his probable occu- 
pational return frontier will be once he completes his training and 
is eligible to enter one of these occupational fields* Although our 
model (Eq. 10) indicates what variables will be used to make this 
expectation calculation, the actual relationship between the 
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currently observed occupational offers and the Individual's expec- 
tation about occupational offers after completion of training is 
unknown. 

Alterna tive Models for Devising Occupational Returns Expectations 

There are several hypotheses concerning the formulation of occu- 
pational return expectations* The simplest hypothesis Is that Indi- 
viduals assume that their occupational return frontier will be the 
same as the current one. This expectation hypothesis Is depicted In 
Eq. 11, where represents the array of wages (occupational returns) 
observed In year t. This hypothesis does not Imply zero growth In 
specific occupation returns; rather It Implies that the growth rates 
(unspecified) will be the same for all occupations. A more complex 
hypothesis Is that Individuals account for differential growth rates 
by assuming that currently observed growth rates will continue. Thus 
next year's array of occupational wages Is assumed to depend on the 
specific levels and growth rates among this year's occupational wages. 
Equation 12 depicts this hypothesis. In addition to adjusting for 
differences In observed growth rates » Individuals may also base their 
expectations on observed differences between actual and previously 
expected wages. Thus, a new year's array may be projected using the 
observed levels and growth rates for this year's wages plus an adjust- 
ment for differences between this year's expected and actual wage array. 

-k 

This expectations hypothesis Is represented mathematically In Eq. 13. 



These expectations hypotheses assume the Individual responds 
directly to his expectations. An alternative Is that he responds to 
the difference between the realized value and his expectation. More 
formally, he responds to where 

= - E(W^). 

Using Eq. 13 for the expectations formulation, we obtain 
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E(W^) = W^^^ (11) 
E(W^) « W^^^ + AW^^^ (12) 

E(W^) = W^^^ + AW^ + (E(W^^P - W^jP (13) 

where E(W^) * expected occupational wage array In year t, 
^t-1 * actual wage array In year t-1, 
AW^^j^ « change In wage array (W^ 1 ^ 2^ ' 

Individuals make their first tentative occupational choice among 
those occupations "requiring" a college degree at the time of college 
entry. Theoretically the number of Individuals selecting teacher 
preparatory programs would appear as graduates eligible to teach if 
there were no dropouts (I.e., no population changes) and no changes 
In these individuals* tastes, abilities^ or expectations about occu- 
pational returns. However, changes do occur during the college 
career, and the size of the pool of graduates eligible to teach four 
years from entry will vary in response to: 

o Changes in the underlying college entry population due 
to dropouts; 

o Changes in the occupational return expectations due to 
changes in occupational offers indicated by changes in 
specific occupational labor market conditions; 

o Changes in college policies, such as those establishing 
the specific requirements and degree of academic rigor 
for particular curricula (e.g., the teacher preparatory 
program) • 

Although students can presumably change their preparatory program 
at any point during their college career, this ability depends on 
the specific curriculum requirements established by each college. 
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Given some set of requirements, the ability to change curriculum 
decreases the longer the student pursues a particular program. 
Moreover, the more restrictive these curriculum requirements, the 
earlier must a firm decision on one's college program be made. 
Thus, college policy on teacher training curriculum requirements 
can Influence the lag structure for the long-run supply of teachers. 
For example, with a curriculum that restricts major program changes 
after the junior year, the supply of new graduates eligible to teach 
In year t will not be responsive to economic and other changes In year 
t-1 (I.e., the senior year). 

Determinants of the Number of Eligible New Graduates 

Using our occupational choice luodel (Eq. 10) and our simple ex- 
pectations hypothesis (Eq. 11) we can derive an equation for the 
number of college graduates eligible to teach In year t. Equation 14 
below Is our basic model to determine the long-run supply response of 
college graduates eligible to teacht Although the dependent variable, 
G^, Is expressed In absolute numbers, we can directly obtain a model 
to estimate the proportion of BA graduates eligible to teach (I.e., 
the. (J) parameter) by dividing both sides of Eq. 14 by the number of 
total BA graduates In the year t, E. 

«t = '^("x.f ";.L' ^T.t' ^;,t' ^^.t' ^\t> h> '^t^ (1^) 

where number of college graduates eligible to teach; 

« vector of teacher wage rates for years t, t-1, ... , t-n; 

^ = vector of alternative occupational wage rates In year t, 
t— 1 , • • . , t— n I 

NW' » vector of nonmonetary rewards In teaching In year t, t-1, 

« * • , t — n y 

NVI^ t vector of alternative occupational nonmonetary rewards In 
year t, t-1 t--n; 

PR^ t vector of teaching employTr.ent probabilities In j'ear t, t-1, 
• • . , t— n; 
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PRy^ ^ " vector of alternative occupational employment 
probabilities In year t, t-1, ... , t-n; 
= number of college graduates; 

=» a series of parameters like Individual preferences 
assumed unchanged for the particular college group; 
AC^ - the tth-year change in college specific variables, 
such as curriculum requirements for teacher 
preparatory programs; and 
n a an unknown number dependent upon the restrlctlveness 
of the colleges' teacher preparatory curriculum. 

MODEL MODIFICATION FOR CROSS-SECTIONAL ANALYSIS ACROSS STATES 

Most previous studies of teacher supply have used aggregate 
national data on the proportion of BAs eligible to teach to pro- 
ject annual new supplies of beginning teachers « We estimate our model 
i^t the state level » primarily because the educational professional 
manpower system is not well described by a national aggregate models 
Rather, the system consists of a series of local labor markets with 
a network for formal and informal linkages among the individual 
markets* While the extent of these local labor markets is un- 
certain, state-level aggregations appear reasonable for three reasons. 
First, inter-state migration of beginning teachers does r^t currently 
appear to be a significant mechanism for adjusting local teacher labor 
market Imbalances. Second, many educational manpower decisions are 
made and implemented at the state level. *'eacher certification and 
accreditation of educational (teacher training) curricula are two of 
the most obvious examples* If manpower models are to be relevant 
for state-level decisionmakers as well as those at the national 
level, the models must be designed to function at che state 
level. Third, we wanted to test the adequacy of currently available 
data for making state manpower projections. Aggregations of local 
school district data are available at the state level for most of the 
data required. Regional-level aggregations and/or aggregations by 
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SMSA (Standard Metropolitan Statistical Area) are not generally avail- 
able. ThuSi data constraints limited any aggregate analysis to the 
state level. 

In order to estimate our model cross-scctlonally across states, 
we must assume that the responses of various population subgroups to 
relative teacher labor market conditions are Independent of their 
particular state of residence. With other things being equal across 
states, we could expect this condition to hold. There are, however, 
many structural differences among states, and some of these may affect 
the average proportion of BAs eligible to teach In each state. Two 
obvious examples of state structural differences are (1) the structure 
of the state's system of higher education, and (2) the extent of the 
state's labor market for high-level (college graduate) manpower. 

The proportion of graduates eligible to teach varies widely across 
Institutional categories. Thus, teacher colleges (or public four- 
year colleges) tend to produce a higher proportion of graduates eligible 
to teach than do private universities or technical Institutes. Con- 
sequently, a state with a high percentage of Its college enrollment 
In public four-year colleges (or teacher-training Institutes) will 
produce a greater proportion of graduates eligible to teach than will 
a state with a smaller percentage of Its college enrollment In that 
same type of Institution, even though all other conditions In the two 
states are the same. This type of structural difference will have a 
direct Independent effect on the state proportion of BA graduates 
eligible to teach. 

Moreover, some of these structural differences may Interact with 
one of the other Independent variables in the model. For example, the 
response to a change In teacher wage rates may depend upon the size of 
the labor market for high-level manpower (college-educated manpower) 
in each state. A large market with a wide range of alternative 
occupations will attract a larger segment of the high-level manpower 
pool than a small market, given a random distribution of tastes within 
the pool. Therefore, an equal percentage change in relative wages will 
produce a larger supply response in states wi^h a large high-level 
manpower labor market, where more people are ^^on the margin," than 
in states with a small labor market. 
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The reliability of projections using the parameters from Eq« 14 
estimated cross-sectionally across states depends directly upon our 
success in controlling for these structural state differences. Equa- 
tion 15 is a revised version of Eq* 14; it contains independent vari- 
ables to control for these structural differences. The dependent vari- 
able, <J). , is the proportion of BA graduates in state i eligible to 
1, t 

teach In year t. Teacher and alternative occupational wage expectations 
are represented in relative rather than absolute terms by the variables. 
The employment probability and other nonmonetary occupational rewards 
are also expressed in relative terms* The vector represents state 
averages of variables accounting for differences in individual pre- 
ferences or tastes. The remaining variables control for anticipated 
structural differences among states which would affect the proportion 
of college graduates eligible to teach. The major ones are differ- 
ences in 

o Enrollment capacity of teacher-training institutes relative 
to other institutes of higher education in the state, 

0 Size of the teacher labor market relative to other high- 
level manpower labor markets in the state, 

0 Degree of urbanization and concentration of population 
within the state, and 

0 State credentlaling requirements for a teaching certificate. 

Thus, for the mth state In year t, 
t 

*m h E [a.rw . + b.rep . + c.rnw . 1 + rd Z 

(15) 

e ED^ . + e^NMIX^ ^ + e^RUR + e,CRED + U , 
im,t z m,L 3m 4 m 

where ^ « proportion of college graduates eligible to teach, 
rw = teacher^wage rate relative to the alternative occu- 
pational wage rate, 
rep « employment probability for teachers relative to the 
alternative occupation. 
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rnw ■ nonmonetary rewards of teaching relative to the 

alternative occupation! 
Z. » a scries of variables reflecting differences In 

average Individual preferences In that state, 
ED » level of higher education enrollment In private 

relative to public Institutions, 
NIMX « a variable reflecting the structure of the mth state 

labor market, 
RUR proportion of the population in rural areas, 
CRED ° minimum number of semester hours of professional 

education courses required for teacher certification 

and, 

U « a random error term« 

Equation IS was estimated separately for males and females, since 
we expected tastes and responses to labor market conditions to vary 
for both« An additional separation was made between elementary and 
secondary education because the preparation training differed "^and 
the range of alternative occupational choices and the preferences 
of those being trained were also expected to differ* 

SUMMARY 

In this section we have developed an economic model of occupational 
choice from only two fundamental assumptions: 

0 There are discernible monetary and nonmonetary rewards 

for each considered occupation, and 
0 Individuals try to maximize their own utility, depending 

upon different combinations of monetary and nonmonetary 

elements* 

We used this model to derive a positive relationship (called a supply 
function) between the number of Individuals choosing a teaching career 
and the wage (monetary reward) for teaching, given the current eligible 
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population, the distribution of tastes among that population, the wages 
of other occupations and the nonmonetary rewards of teaching and all 
other occupations. 

By extonding this analysis to account for shifts in that supply 
function due primarily to population changes and by introducing differ- 
ent expectation formulation hypotheses to establish the linkage be- 
tween auvrent labor market conditions and current individual career 
choice based on anticipated relative career returns, we used our 
economic career choice model to derive an explicit model of teacher 
production rates or, alternatively of cj>, the number of college gradu- 
ates eligible to teach. 
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V. EMPIRICAL TEST OF TEACHER PRODUCTION MODEL 



In this section we use currently available data on the production 
of teachers » the economic return to teaching relative to other occupa- 
tions, and several structural variables to test our basic teacher pro- 
duction model cross-sectlonally among the 50 states and the District of 
Columbia, We focus on two principal Issues: 

o Are teacher career decisions (and hence teacher production 
rates) Influenced by economic variables reflecting relative 
labor market conditions? 

o Is there a substantial lagged response between current 
labor market conditions and Individual career decisions? 

The basic model (Eq. 15) presented In Section IV Identified the 
major Independent determinants of teacher production. We encountered 
some serious problems, however, in obtaining direct empirical measures 
for many of these determinants. Consequently, saveral proxy vari- 
ables were used. The following subsection describes the various em- 
pirical variables used to approximate the independent determinants in 
our basic model. A complete description of the data sources, the quail 
ty of the data, and fundamental data gaps is presented In Appendix B. 

DIRECT AND PROXY VARIABLES 

We have available direct measures of the number of BA graduates 
and the number of graduates eligible to teach elementary or secondary 
school by state and sex. However, the quality of the eligibility data 
is fundamentally suspect, and in several cases the raw data were adjust 
for obvious errors. 

Theoretically, we should have used the average wage rate of begin- 
ning elementary and secondary teachers relative to the average starting 



These problems are described in Appendix B. 
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wage rate of all other BA graduates In the state as our relative wage 
term. However, because average starting salaries of teachers and all 
other BA graduates were not available by state » we used the average 
classroom teacher salary relative to the average salary of state and 
local government workers to approximate the relative wage rate. The 
use of the average salary of government workers will not bias our wage 
term as long as average government salaries are highly and positively 
correlated with the average salaries of beginning BA graduates across 
states* The use of average salaries rather than average starting wage 
rates will bias our estimates, however, if the number of hours worked, 
the differential between experienced and starting wage rates, or the 
composition of the work force between beginning and experienced person- 

'k 

nel differs systematically across states for either occupation. 



Let us define the relative wage rate in state m as 

(SS^ .HR )^ 
rwr = ^1 ^ y 
(SA. ;HRJ 
A/ Am 

where SS^ ^ = starting annual salaries in teaching and the alterna- 
tive occupation, and 

HR^ and A ~ ™^ber of hours worked annually in both occupations. 

Since teachers work fewer hours annually (I.e., HR^ < HR . ) , we know that 
relative annual starting salaries understate the true relative wage rate, 
but would provide biased estimates of the a coefficients in Eq. 6 if the 
ratio of relative annual hours worked varied across states. Thus, 

SS HR SS 

ATA 

If we assume that there are only two categories of workers in both occupa- 
tions, beginning and experienced, average occupational salary is defined as 

AS^ = bSS^ + (l-b)XS^ 

.AS. « aSS. + (l-a)XS, , 
A A A 

where b and a « proportions of beginning personnel in the teaching and 
alternative work forces, respectively, and 
XS^ and A experienced average annual salary in teaching and the 
alternative occupation, respectively. 

If and are the proportional wage differentials in the two occupations, 

i.e., XS^ (1 + X^)SS^, we can derive the following relationship between 
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We encountered severe data problems in developing variables to 
approximate the relative employment probabilities and the relative non- 
monetary rewards between teaching and an alternative occupatioHi Since 
data on nonmonetary rewards from teaching and alternative occupations 
were not available, we were unable to develop variables to measure the 
importance of these factors* Inadequate data also prevented us from 
developing a variable to measure directly the relative employment proba- 
bilities» We did, however^ construct some proxy variables to approximate 
relative tightness (i.e., the extent of relative excess demand) in the 
teaching and alternative occupation labor markets. 

Theoretically > the level of excess demand is measured by the dif- 
ference between the demand for and the supply of individual teachers at 
the given teacher wage rate. Excess demand can be positive or negative, 
with negative excess demand indicating the presence of unemployed teachers. 
If excess demand were observable, individuals would use it to calculate 
their probability of employment, Clearly, increases in the amount of 

average and starting salaries; ^ ~* 

As^ = bss^ + (1-b) (m^)ss^ 

AS^ - aSS^ + (1-a) (H-X^)SS^. 



Relative average salaries are then 



AS^ SS^ 

JsT ssT 

A A 



^ ^ (1-b) (1+X^) 
a "(1-a) (1+a^) 



Relative average salaries will be a biased proxy variable for the relative 
average starting salaries if a, b, A. , or vary systematically across 
states. 

If there is unemployment in a market, an individual's probability of 
emplo/ment will equal the number employed divided by the number employed 
anc' Uiiemployed. I^thematically , 

PR = 

N+U • 

But given excess supply conditions, the number employed equals the number 
demanded, and the number unemployed equals the amount of negative excess 
demand : 

N = D 

U = -(D-S) = -ED . 

Substituting yields ^ 

PR = 



D-(D-S) • 

Notice that an increase in excess demand decreases the denominator of the 
right-hand expression, and this increases the probability of employment. 
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excess demand or corresponding decreases In the amount of negative 
excess demand (i.e., unemployment) Improve the employment prospects of 
the particular occupation. If these changes could be obaerved, at least 
indirectly, individuals could estimate the improvement in their employ- 
ment prospects in various occupations. The change in the level of ex- 
cess demand equals the difference between the change in demand and the 
change in supply, by definition. Since there are some proxy variables 
to estimate changes in supply and demand, we can use these variables to 
estimate the change in excess demand, and thus approximate the change 
in employment prospects. 

Given a constant wage rate, changes in supply and demand imply 
shifts in the entire schedules. Since changes in the eligible population 
will produce shifts in the supply schedule, we use the change in the 
number of BAs eligible to teach to approximate the change in the supply 
curve for teachers. As long as the given wage rate is equal to or greater 
than the equilibrium wage, changes in employment will reflect the change 
in the demand curve for teachers. Hence we approximated the change in 
the excess demand for teachers with the change in teacher employment less 
the change in new graduates eligible to teach. We likewise used the change 
in government and services employment less the change in new BAs produced 
to approximate the change in excess demand in the alternative occupation. 
Thus our relative employment probability variable, rpr, was approximated 
by the relative differences in the changes in demand and supply in the 



The change in excess demand is defined as 

AED^ = (D^-S^) - (D,_,-S,_,) . 

By rearranging terms on the right-hand side, 

it* 

If the given wage is less than the equilibrium wage, there will be 
excess demand in the market and the change in employment will reflect the 
shift in the supply curve. In this case, a positive value will not neces- 
sarily Indicate an increase in excess demand, but will instead indicate a 
decrease in the reserve pool of teachers. This is because an actual shift 
in the supply curve greater than the change in population indicates an 
increase in the proportion of eligibles entering teaching. If individuals 
view the size of the reserve pool as a threat to their employment security, 
a smaller reserve pool will increase the individuals* perception of their 
future employment security. Since the relative employment probability can 
be interpreted as a measure of employment security, the direction of change 
In supply will still be the same. 
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teaching and alternative occupations* To control for scale differences 
we divided the relative changes by the level of employment in the two 
occupations. This relative employment probability variable was entered 
separately with the implicit assumption that it reflected a nonmonetary 
reward , employment * 

Although individual preferences and tastes for wage relative to non- 
monetary rewards are not directly measurable, they can be approximated 
using certain individual characteristics » such as race, sex, family in- 
come, etc., assuming such characteristics reflect an individual's hered- 
itary and environmental background. Since our basic model, Eq. 15, 
aggregates all individuals within a state and estimates average propor- 
tions across individual states, the variables must reflect average 
differences in aggregated individual characteristics across states* One 
important characteristic is family income. While we can control for state 
differences in average income with the average per capita income in each 
state, the actual distribution of income is also important, but no data 
were available to describe the distribution of family income or the class 
structure within states. Consequently, we introduced dichotomous dummy 
variables for different regions of the country to indicate possible re- 
gional differences in social attitudes and class structure. 



The relative employment probability was approximated as 

(AT -AE. ) aA. 
^t T^ (aAAj.-ABj.) 

where AT^ = change in teacher employment between t-1 and t approxi- 
mating change in demand, 
AE^ = change in graduates eligible to teach approximating change 
in supply, 

AA^ = change in alternative (movement and service industry) 
employment , 

a = proportion in BAs in alternative work force, 
AB^ = change in BA graduates, and 
T^ and A^ = the level of t-year employment in teaching and the alterna- 
tive occupation to adjust for scale differences* 

AA 

As an alternative for employment securicy, we also used the rela- 
tive employment growth in the two occupations. This will be discussed 
jDore completely later. 

ERIC 
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We had data to measure directly some of the variables controlling 
for structural differences among states. Differences In state creden- 
tlallng requirements and the degree of urbanization are the best exam^ 
pies* The best control for differences In state systems of higher 
education would have been the capacity of teacher-training institutes 
relative to the total capacity. We used actual enrollments to approxi- 
mate capacity but, since enrollment In teacher-training Institutes was 
not separately Identified, we used the ratio of enrollment In private 
relative to public Institutes of higher education. To measure differ- 
ences In the structure of state labor markets, we used the number of 
teachers employed relative to total employment In the government and 
service industries of each state. The government and service industries 
were used to approximate alternative occupations to teaching because 
the proportion of the female work force with four or more years of 

it 

college was highest there. 

EMPIRICAL RESULTS FROM CROS S-SECT ION MODELS 

The basic model depicted by Eq. 15 was estimated separately for three 
categories of eligible new graduates — females eligible for teaching ele- 
mentary grades, females eligible for secondary, and males eligible for 
secondary* We did not make separate estimates for males eligible to 
teach elementary levels because of the limited size of this sample. In 
addition, California was excluded from all estimates because its require- 
ment for an additional year beyond the BA for certification effectively 
eliminated all but a small residual percentage of new BA graduates from 
being eligible to teach. 

Table 7 presents separate sets of estimates for the 1969 and 1970 
groups of male and female BA graduates, respectively, eligible to teach 
secondary school. The variables used in the table are as follows: 

Nationally, 21.1 percent of the women employed in the services and 
12.1 percent of those in public administration had completed four or 
more years of college in 1970. Only 11.1 percent of the total female 
work force had completed four or more years of college. 
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Symbol Definition 

rw^_^2 " average secondary classroom teacher salary relative to average 
salary of alternative occupation (government workers); 

Arw^^2 ^ change in relative teacher wage, i.e», ^^^t:-3 '^^t-2)"* ^'^^t-2* 
rep^^2 ^ proxy for relative employment probability > defined as the 

change in excess demand for teachers relative to government 
and service workers deflated by their respective employments; 

NE = dichotomous dummy variable equal to 1 for eleven northeastern 

states ; 

RUR « continuous proxy variable for degree of rutalization , defined 
as the percentage of the state population in rural areas; 

HE ~ continuous proxy for structural differences in state higher 

education systems, defined as enrollment in private relative 
to public institutions; 

CREDgp^^ number of professional educational hours required for teacher 
certification at secondary level; 

S « dichotomous dummy variable for eight southern states; 

NMIX =« employment mix proxy variable for the extent of the labor 
market, defined as teacher employment relative to total 
government and services employment; and 

PCY =■ average per capita income in each state. 



It is obvious that many of our variables controlling for state structural 
differences and differences in aggregate population characteristics do 
not perform satisfactorily* The coefficients of many are never signifi- 
cantly different from zero statistically. For example, we expected a 
negative relationship between the proportion of graduates eligible to 
teach secondary school and the number of hours of professional education 
courses required for secondary certification » since the greater the number 
of course requirements, the more difficult it is to obtain a teaching 
certificate as a by-product of a liberal arts degree. We also expected to 
observe a negative relationship between mean per capita income and the 
proportions of graduates eligible to teach, since teaching has been a 
traditional means for upward mobility for the lower economic classes, as 
indicated by the larger percentages of college students from low-income 
classes selecting teaching as a prospective career. However, we obtained 
positive signs in three of the four cases for our credentialing requirement 
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Table 7 

SIGNIFICANCE OF NONECONOMIC VARIABLES FOR BA GRADUATES 
ELIGIBLE TO TEACH SECONDARY SCHOOL 
(standard errots In parentheses) 



Variables 


1969 


1970 


Female 


Male 


Female 


Male 


DEP VAR 




pr S 


pMS 


pMS 


pro 


pr o 


pno 


MS 


MEAN 


.274 


.2740 


.1752 


.1752 


.2670 


.2670 


.1684 


.1684 


CONSTANT 


-.013 


-.028 


.103 


.053 


.087 


.084 


.108 


-.048 


INDEP VAR 




















. 195 


. 182 


.019 


. 049 


•^^^ A 


.085 


.013 


.040 




(.06)^ 


(.07)^ 


(.077) 


(.094) 


(.063)^ 


(.070) 


(.067) 


(.08) 




.021 


.046 


.055 


.036 


.052 


.052 


.064 


.033 




(.10) 


(.11) 


(.133) 


(.146) 


(.14) 


(.15) 


(.151) 


(.158) 




- .0002 


.00016 


-.0021 


.0013 


-.0C003 


.00002 


-.0001 


-.0001 


t-2 


(.001) 


(.0012) 


(.0013) 


(.0017) 


(.0002) 


(.0002) 


(.0002) 


(.0002) 


KE 


-.052 


-.0322 


-.0502 


-.0344 


-.0604 


-.0706 


-.0454 


-.0379 




(.016)*^ 


(.0215) 


(.021)^ 


(.029) 


(.018)^ 


(.023)^ 


(.019)^ 


(.025) 


RUR 


.195 


.149 


.179 


.185 


.172 


.176 


.176 


.210 




(.05)c 


(.07)^ 


(.07)^ 


(.099)*^ 


(.057)^ 


(.073)^ 


(.061)^ 


(.078)'' 


HE 


-.013 


-.012 ^ 


-.009 


-.0217 


-.009 ^ 


-.007 


-.007 


-.011 




(.005)^ 


(.005)^ 


(.006) 


(.007)^ 


(.005)** 


(.006) 


(.005) 


(.006)^ 






.0043 




.0014 




.0009 




.0006 






(.0033) 




(.0045) 




(.004) 




(.004) 


S 




.0062 




.0117 




.020 




.011 






(.018) 




(.024) 




(.020) 




(.022) 


NMIX 




.063 




.151 




-.114 




.125 






(.12) 




(.169) 




(.116) 




(.124) 


PCY 




-.00002 




-.00001 




.0002 




.0002 






(.00002) 




(.00003) 




(.00002) 




(.00002) 


R2(adJ)« 


.5687 


.5815 


.3818 


.3556 


.4618 


.4642 


.3409 


.3272 


F 


11.4 


7.32 


5.81 


3.36 


8.04 


4.84 


5.0 


3.05 


SEG 


.0455 


.045 


.059 


.061 


.0499 


.051 ' 


.053 


.055 



A glossary of variables appears on p. 66. 

^Dependent Variable « pP(M)S n proportion of female (male) BAs eligible to teach secondary 
school. 

^Coefficient is significantly different from zero at 2.5-percent level using one-tail test. 
^Indicates coefficient significant at 5-percent level using one-tail test. 
^Adjusted for degrees of freedom. 



ERLC 



68 



variable and in two of the four cases for our per capita income (PCY) 
variable^ albeit none was significant at the 10-percent level. Like- 
wise, our variable to reflect the relative size of the state's labor 
market for high-level manpower (college-educated labor) also was posi- 
tive in three of the four cases. We expected a negative relationship 
inasmuch as a larger high-level manpower labor market would contain 
more alternative employment opportunities to teaching and, given the 
same distribution of abilities and preferences, we would expect pro- 
portionally fewer individuals to select teaching in those states where 
more alternative employment opportunities exist. Our dichotomous 
dummy variable for the southern states had the expected positive sign 
but was never statistically significant, 

As a group, these four variables added nothing to the explanatory 

power of our equation* In fact, in every case except for 1969 females, 

2 

the addition of these four variables actually reduced the adjusted R 
for our total regression. 

The three remaining noneconomic variables have the expected sign 
and are statistically significant in the majority of cases • Thus in ail 
eight cases depicted in Table 7, the proportion of BA graduates eligible 
to teach secondary school was higher the greater the degree of ruraliza- 
tion (i.e., the higher the proportion of the population in rural areas) 
within each state. As expected, the structure of higher education 
within each state also influenced the proportion of graduates eligible 
to teach. Our specific control variable, the ratio of private to public 
enrollment in higher education (HE), had the expected negative rela- 
tionship, but surprisingly was not significant at the 5-percent level 
for males when the other insignificant noneconomic variables were ex- 
cluded from the regression. Finally, our dichotomous dummy variable 
for the northeastern region had the expected negative sign and was 
statistically significant at the 2.5-percent level, once the insignifi- 
cant variables were excluded. 



The eight southern states were: Alabama, Arkansas, Florida, Georgia, 
Louisiana, Mississippi, North Carolina, and South Carolina. 

The eleven northeastern states included: Connecticut, Delaware, 
Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, and Vermont. 
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One major disappointment was the failure of the proxy variable for 

relative excess demand in the relevant labor markets to perform as we 

anticipated. In no case was the coefficient significantly different 

from zero, and in many instances we obtained a negative rather than a 

positive sign. Subsequently, we substituted the relative growth in 

employment in the teaching and alternative occupations as the proxy 

variable to reflect relative employment security. 

2 

The adjusted R shown in Table 7 is much larger in the equations 
for female than in the equations for male, which indicates the greater 
total explanatory power of the former. In both cases, however, the 
amount of state variation among state proportions of eligibles employed 
by the model is surprisingly large for a cross-sectional analysis, 
especially given the substantial data problems already discussed. The 
superior explanatory power of the equations for female is due princi- 
pally to the greater significance of their relative wage rate variable • 
Thus, although all the relative wage terms have the expected positive 
signs, they are statistically significant only for females. 

Importance of Economic Variables 

Tables 8 through 12 show resultvi from some of our empirical tests 
for females and males eligible to teach secondary levels and females 
eligible to teach elementary levels. Of the various expectations 
hypotheses tested, the one that worked best was the hypothesis that 
individuals adjust their initial expectation for observed changes in 
relative growth. Consequently, the tables show both the relative wage 
and the employment security economic variables in level and first 
difference forms. Both versions of the basic model (Eq. 15) shown in 
these tables omit the insignificant structural control variables. The 
difference between the two equations is the presence of two first 



Although these results from Table 7 strictly apply only to the 
particular case where employment probability is considered distinctly 
separate from wages, we also tested the alternative hypotheses that 
relative employment prospects affected the expected wage return di- 
rectly, and this also failed to produce a significant positive effect. 

This employment security variable is the relative employment 
growth that was substituted for our ineffective relative excess demand 
proxy variable. 



70 



difference forins for the economic variables^ In Eq. 11 compared, wltb .tji^ . . 
single first difference form In Eq. 10. 

Re sults for Females Eligible To Teac h Secondary Grades 

The estimated supply functions for females eligible to teach sec- 
ondary grades shown in Tables 8 and 9 for the 1970 and 1969 groups pro- 
vide several interesting observations. First> despite the poor quality 
of the basic data and the extensive use of proxy variables, the models 
explain about 60 percent of the Interstate variations in the production 
of new female BAs qualified to teach secondary grades. Second, both the 
relative wage and employment security variables are predominantly posi- 
tively related to the proportions of female BAs eligible to teach sec** 
ondary grades. Moreover, when the relationship is statistically signifi- 
cant, there is always a positive relationship except for the level, 
relative employment security variable in the two-year lag model (Eq* 10) 
for the 1970 group (Table 8). These two observations provide strong 
support for the conclusion that the supply of newly qualified teachers 
has a lagged response to economic conditions in the teacher labor market 
relative to alternative markets. 

A third interesting result is the tendency of the economic variables 
to increase in importance with the length of the lag used. For example, 
the coefficients of the economic variables are substantially larger for 
the 1970 group equation with a three-year lag relative to the two-year 
lag. The same is true for the 1?^ 9 females (Table 9), with the coeffi- 
cient for the level of relative employment security being the principal 
exception. There is no similar pattern for the difference in the size 
of the economic variables* coefficients between the three- and four-year 
lag models, however, as indicated in Table 8. 

A final Interesting observation is the predominance of negative co- 
efficients for the interaction terms between the degree of ruralization 
and the employment security proxy variables. Moreover, in the majority 



The overall results for this particular equation are also much 
poorer relative to the other models tested; for example, the adjusted 
is only .5580. 
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Table 8 

ESTIMATED SUPPLY FUNCTIONS RESULTS FOR 1970 FEMALES ELIGIBLE FOR SECONDARY^ 

(standard errors in parentheses) 





iwo-y ear Lag 


Three-year Lag 


Four-year Lag 


Variables'^ 


Eq. 1 


Eq. 1 


Eq. 2 


Eq. 1 


Eq. 2 


NE 


-.060 ^ 

^ ni 7^ 
^ . ui / ; 


-.056 „ 
(.015)" 


-.054 ^ 
(.017)" 


-.052 
(.017)" 


-.044 
(.019)" 


RUR 


.181 


.325 
(.079)" 


.323 
(.085)" 


.310 
(.070)" 


.357 
(.095)" 


HE 


-.007 


-.006 
(.004) 


-.006 
(.005) 


-.006 
(.005) 


-.006 
(.005) 


b-n 


.097 

/ ACQS 


.103 . 
(.054)'' 


.102 . 
(.059)" 


.117 
(.058)" 


.096 
(.06) 


rep^ 


-.371 


1.245 
(.416)" 


1.263 
(.442)" 


.834 
(.62) 


1.073 
(.69) 


t-n 


-.061 


.115 
(.105) 


.124 
(.152) 


.069 
(.096) 


.101 
(.98) 




-.009 

\»y)Oy } 


.252 
(.282) 


.257 
(.296) 


.985 . 
(.341)" 


1.26 
(.42)" 


t-n+1 







.004 
(.133) 





.077 
(.11) 






_ ^ _ 


-.030 
(.068) 




.380 
(.31) 


RUR ' rep. 


.982 
(.327)'' 


-3.248 
(.967)" 


-3.293 
(1.02)" 


-2.64 . 
(1.46)" 


-3.47 
(1.69)" 


RUR * ^>^®Pt-n 


.301 
(1.63) 


-.667 
(.721) 


-.695 
(.76) 


-2.72 
(.71)" 


-3.52 „ 
(1.02)" 


RUR • irep^^^^^ 






.067 
(.161) 




-.89 
(.77) 


CONST 


.102 


.042 


.044 


.037 


.043 




.5580 


.6161 


.5988 


.6047 


.6113 


F 


'7.45 


9.27 


6.48 


8.87 


6.79 


SEE 


.0460 


.0429 


.0444 


.0435 


.0437 



"^Mean Dep Var » pJq « .2670. 

glossary of variables appears on p, 66 • 
^Significant at .05 level, two-tail test* 
^Significant at .10 level, two-tail test. 
Adjusted for . "Agrees of freedom. 
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Table 9 

ESTIMATED SUPPLY FUNCTIONS RESULTS FOR 1969 FEMALES ELIGIBLE FOR SECONDARY^ 

(standard errors In parentheses) 





Two-year Lag 


Three-year Lag 


Variables 


Eq. 1 


Eq. 2 


Eq. 1 


Eq. 2 


NE 


-.051 
(.015)*^ 


-.052 
(.017)*" 


-.046 

(.onf 


- 043 

(.o2or 


RUR 


.293 
(.060)*^ 


.313 
(.084)*^ 


. 242 
(.07)*^ 


(.10)*" 


HE 


.010 
(.004)*^ 


-.008 
(.005)"^ 


- 012 
(.005)*^ 


« nil 
(.005)^ 


t-n 


.188 
(.055)*" 


.176 
(.058)*^ 


.190 
(.058)*^ 


177 
(.061)^ 


reo. 
t-n 


. 777 
(.418)*^ 


.669 
(.436) 


. 039 
(.62) 


• *T 

(.70) 


t-n+1 





-.117 
(.131) 




.109 
(.115) 


t-n+1 


— — 


.688 
(.673) 


— — «- 


.268 
(.316) 


RUR • rep. 


-.203 
(.97)*^ 


-1.815 
(l.Ol)d 


-.518 
(1.5) 


-1.30 
(1.71) 


RUR • Arep^ 


-.578 
(.724) 


-.413 
(.751) 


-1.47 
(.71)*" 


-2.10 
(1.04)*" 


RUR • &rep^_„^^ 




-.149 
(1.59) 




-.716 
(.778) 


CX)NST 


-.309 


-.032 


-.019 


-.017 




,6209 


,6177 


.6101 


.6122 


F 


9.45 


6.96 


9.06 


6.82 


SEE 


.0431 


.6439 


.0437 


.0442 



^ean Dep Var « P^^ « .2740. 

glossary of varla^^les appears on p. 66, 
^Significant at .05 level, two-tall test. 
^Significant at .10 level, two-tall test. 
Adjusted for degrees of freedom. 
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of cases f these coefficients are statistically significant. The Impli- 
cation of this result Is that females In heavily rural states are less 
responsive to changes In teacher labor market conditions than those In 
more urban states. This may reflect either the lack of sufficient 
alternative opportunities In rural areas or an Inadequate Information 
system In these rural states such that Information on the "true" condi- 
tions of relative labor markets Is not conveyed to students making their 
career decisions In these states. 

Results for Males Eligible To Teach Secondary Grades 

The estimates for the supply of new male graduates eligible to 

teach secondary grades (Tables 10 and 11) are less accurate than those 

2 

for female graduates eligible to teach secondary. The adjusted R are 
substantially smaller (a range from .46 to ,34 versus .62 to .56), thus 
Indicating that the two forms of our basic model (questions 1 and 2) 
explains a smaller proportion of the Interstate variation of new gradu- 
ates eligible to teach secondary grades for males than for females. 
Moreover* there are fewer significant independent variables in our equa- 
tions for males compared with those for females. 

The most significant difference between our results for males and 
females eligible to teach secondary grades is the failure of the relative 
wage term to perform in the equations for males. There are two explana- 
tions for this. First » married females may have the option of nonlabor 
force activity while males do not. Consequently, females may behave 
more like secondary workers in the labor forces and adjust their partici- 
pation rate to relative wage offers. Males, on the other hand> may be 
more risk-averse and thus more responsive to relative Job opportunities 
than to potential relative income (i.e., wage rate) differences when the 
employmeiy: probabilities for the higher paying career are substantially 
smaller than for the alternative career choices. 

It is also likely, however, that the relative wage term we have used 
is inappropriate for males. If it is true that males tend to view teach- 
ing positions strictly as a means of obtaining an administrative position 
within education rather than as a permanent career, this appropriate male 
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Table 10 

ESTIMATED SUPPLY FUNCTIONS RESULTS FOR 1970 MALES ELIGIBLE FOR SECONDARY* 

(standard errors In parentheses) 





Two-year Lag 


Three-year Lag 


Four-year Lag 


Variables^ 


Eq. !■ 


Eq. 1 


Eq. 2 


Eq. 1 


Eq. 2 


NE 


-.038 
(.020)*^ 


-.043 . 
(.019)^" 


-.036 
(.020) '^ 


-.036 
(.021)'' 


-.019 
(.023) 


RUR 


.260 , 
(.090)^^ 


.314 , 
(.096)'* 


.330 , 
(.103)'' 


.230 , 
(.084)" 


.326 . 
(.114)" 


HE 


-.006 
(.005) 


-.005 
(.005) 


-.003 
(.006) 


-.006 
(.005) . 


-.006 
(.006) 


"'t-n 


.003 
(.065) 


.020 
(.066) 


.001 
(.070) 


.006 
(.069) 


-.018 
(.071) 


"Pt-n 


.373 
(.358) 


1.043 , 
(.507)^* 


.966 
(.533)'^ 


.323 
(.748) 


.663 
(.823) 


t-n 


-.108 
(.129) 


.042 
(.127) 


-.063 
(.184) 


.081 
(.116) . 


.121 
(.117) 




-.027 
(.080) 


.385 
(.349) 


.351 

(.357) 


.624 
(.410) 


1.115 
(.508)*^ 


I* 11 I X 


--- 




i y fN 

-,142 
(.160) 




.014 
(.135) 


^"Pt-n+l 


— — — 





-.023 
(.082) 





.636 
(.372)*^ 


RUR • rep^ 


-.^^40 


-2.535. 
(1.18)'' 


-2.397. 
(1.23)" 


-1.194 
(1.76) 


-2.556 
(2.01) 


RUR • Arep^ 


.085 
(.191) 


-1.008 
(.878) 


-.894 
(.918) 


-1.576 
(.85)*" 


-2.934, 
(1.22)" 


RUR . Arep^.^^^ 






.072 
(.194) 




-1.468 
(.917) 


CONST 


.087 


.045 


.062 


.098 


.091 


r2 - 


.3376 


.3762 


.3620 


.3741 


.3976 


F 


3.47 


3.96 


2.91 


3.93i 


3.27 


SEE 


.0539 


.0522 


.0536 


.0523 


.0521 



^Mean Dep Var * P^q " •l^SA. 

glossary of variables appears on p. 66* 

^Significant at .lO level, two-tail test, 
y ^Significant at .05 level, two-tail test. 

mam Adjusted for degrees of freedotn. 
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ESTIMATED SUPPLY FUNCTIONS RESULTS FOR 1969 MALES ELIGIBLE FOR SECONDARY^ 

(standard errors In parentheses) 





Two-year Lag 


Three-year Lag 


Variables^ 


Eq. 1 


Eq. 2 


Eq. 1 


Eq. 2 


ME 


-.043 






— . Ut ^ 




(.021)° 


(.022) 


(.023)^ 


(.026) 


RUR 


.407 


428 




• Hm 




(.107) 


(.108)^ 


(.096)" 


(.127)" 


HE 


005 


- nni 

• \J\JX 


• yjyj / 


_ no^ 




(.006) 


(.006) 


(.006) 


(.006) 


t-n 


01 8 
(.073) 


(.075) 


OOft 
• uuo 

(.080) 


~ 091 

(.080) 


reo^ 
t-n 


(.559)'' 


1 1 AO 

(.562)'' 


(.852) 


1 07^1 

(.920) 


^•^"t-n 


1 Ofi 

(.lAO) 


(.194) 


07A 

(.132) 


(.131) 




603 
(.379) 


• ^ V 

(.377) 


• / 

(.467) 


(.567)" 


^^^^ JL1 




-.267 
(.169) 





.093 
(.151) 


Arep 


— """" 


.024 
(.087) 


— — — 


.823 
(.416)" 


RUR • rep^ 


-3.444 


-2.968 


-1.534 


-3.575 


t-n 


(1.30)'^ 


(1.30)'' 


(2.00) 


(2.25) 


RUR ' Arep^ 

t-n 


-1.609 
(.918) 


-1.306 
(.968) 


-1.921 
(.968)" 


-3.785 
(1.36)" 


RUR • Arep^ 

*^t-n+l 




.041 
(.204) 




-2.023 
(1.02)" 


CONST . 


.023 


.046 


.084 


.071 




,4284 


.4638 


,3872 


.4327 


F 


4.73 


4.06 


4.11 


3.66 


SEE 


r0576 


.0565 


.0596 


.0581 



Mean Dep Var = Pg^ » .1752. 

glossary of variables appears on p. 66. 
^Significant at .05 level, two-tall test. 
^Adjusted for degrees of freedom. 
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wage would be an average of teacher salary plus administrative sal- 
aries. This explanation also helps explain the greater Importance 
for males of the relative employment growth term, since expanding 
school districts are more likely to require additional administrators 
than stable or declining ones. 

Results for Females Eligible To Teach Elementary Grades 

Our results for females eligible to teach elementary grades are 
shown In Table 12. There are only six significant relationships be- 
tween the economic variables Included In our model and the proportion 
of female BA graduates eligible to teach elementary grades. Of these 
six relationships, five involve the relative wage and only one the 
relative employment opportunity variable. Hence If females consider- 
ing elementary teaching are at all responsive to relative labor market 
conditions, these results would suggest they are more sensitive to 
relative income levels than employment opportunities. 

LENGTH OF LAG 

The length of the delay between the time of selecting a teacher 
preparatory program and the time of entry into the market (i.e., the 
long-run supply lag) is particularly important for educational man- 
power decisionmakers. To determine the length of the long-run supply 
lag, we estimate Eqs. 10 and 11 using different lag structures ranging 
from two to four years. We use some statistical criteria to compare 
these different results and thus establish which lag structure is most 
appropriate. Our criteria for each result are 

• « 

2 

1. "Goodness of fit" reflected in the adjusted R , 

2. Standard eri*or of estimate, 

3. Number of significant independent variables, and 

A. Stability of the coefficients over time when two annual esti- 
mates are available. 
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Table 12 

ESTIMATED SUPPLY FUNCTIONS FOR NEW GRADUATES 
RESULTS FOR FEMALES ELIGIBLE FOR ELEMENTARYa 
(standard errors In parentheses) 



Variables^ 


1969 Group 


1970 Group 


Three-year Lag 


TVo-year Lag 


Four-year Lag 


Three-vear Lac 


MEAN 


.2683 


.2883 


.2856 


.2856 


INDEP VAR 










N£ 


-.026 


-.033 


-.024 


-.028 . 




(.018) 


(.016)*^ 


(.019) 


(.016)"* 


RUK 


.952 ^ 


1.079 


.527 


.494 




(.458)^ 


(.402)^ 


(.491) 


(.020) 


HE 


-.020 


-.020^ 


-.0163 


-.0177 




(.005) 


(.004) 


(.005) 


(.004)*^ 


t-n 


.220 


.287 


-.015 


.008 










(.149) 




-.103 


-.034 


.833 


-.068 




(.703) 


(•366) 


(.75) 


(.38) 




.389 . 


-.119 


.252 


.117 




(.217)'* 


(.247) 


(.233) 


(.259) 




.183 


-.070 


.449 


-.380 




(.387) 


(.233) 


(.41) 


(.243) 


RUR • rw^ 

t-n 


-.849 


-1.012 


-3.97 


-.498 




(.404)^ 


(.357)*= 


(.43) 


(.373) 


RUR • Arw^ 

t-n 


-1.434^^ 


.611 


-1.22 


.184 




(.663) 


(.931) 


(.71) 


(.687) 


RUR • rep^ 


-.765 


-.497 


-2.584, 


-.343 




(1.66) 


(.911) 


(1.77)^ 


(.95) 


RUR • 6rep^ 


-1.178 


.216 


-1.562 


.793 




(1.02) 


(.585) 


(1.1) 


(.612) 


CONST 


.070 


.004 


.295 


.321 


R^ (adj.)^ 


.4979 


.5096 


.3855 


.4267 


F 


4.95 


5.16 


3.40 


3.9 


SEE 


.0402 


.0397 


.0430 


.0415 



a^ FE 

Ju^p Var P - proportion of female BA graduates eligible to teach 
elenentaty grades. 



A glossary of variables appears on p. 66. 

Coefficient significant at .025 level for one-tail test. 

-^Coefficient significant at .05 level for one-tail test. 
Adjusted for degree of freedom. 
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Results for Females Eligible to Teach Secondary Grades 

For the 1970 females (Table 8), the two-year lag model Is Inferior 

to both the three- and four-year lag models by each of the first three 

criteria. There is little difference between the three- and four-year 

2 

}ag models. On the one hand» the three-year lag model has a larger R , 

a lower standard error of estimate, but one less significant independent 

variable than the four-year lag model. On the other handi the four-year 

2 

model has a higher R > a lower standard error, and an equal number of 
significant variables as the three-year lag model. For the 1969 females 
(Table 9) > the first three criteria indicate no substantial difff^rence 
between the two- and three-year lag models. However, the coefficients 
of the two-year model are substantially more unstable over time than are 
those for the three-year model. Indeed, the coefficient for rep^ for 
the two-year lag model changes from positive for the 1969 group to 
negative significant for the 1970 group. Although the evidence is not 
overwhelming, it supports the presence of a three- or four-^year lag in 
the long-run supply of new female secondary teachers. 

Resu lts for Males Eligible to Teach Secondary Grades 

Our conclusions about the appropriate length of the long-run supply 
lag are more ambivalent for males than for females, however. An analy- 
sis of results, shown in Table 11, Indicates that the two-year lag model 

2 

has a lower adjusted R , a larger standard error of estimate, and fewer 

statistically significant independent variables than either the three- 

or four-year lag model. The three- and four-year lag models perform 

equally well for the 1970 group, given our evaluation criteria. 

These conclusions are reversed, however, when the models are applied 

to the 1969 group. In this case, the two-year lag model surpasses the 

2 

three-year lag model by having a higher adjusted R and a smaller standard 
error of estimate. The two-year lag model has more significant inde- 
pendent variables than the three-year lag model. Again, the evidence Is 
not overwhelming, but these results do indicate the presence of a two-to- 
four-year lag in the long-run supply of new male graduates eligible to 
teach secondary grades. 
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Results from our stability analysis described below, however, suggest 
that a three-to-four-year lag may be the most accurate. 
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PREDICTIVE ABILITY 

A critical concern at this point is whether rhe lagged supply 
model as currently developed can be used to project the supply of new 
fetnale secondary teachers at either the national or state level. The 
answer to this depends upon (1) the stability of the estimated cross 
section coefficients over time and (2) the size of the obtained residu- 
als for particular observations (in this case» states). 

Results for Females Eligible To Teach ^Secondary Grades 

The coefficients obtained for the three-year lag model for females 
eligible to teach secondary grades are consistent for the two annual 
estimates shown in Tables 8 and 9. The only changes in signs occur in 
Eq. 11 for the ^^^^P^^^^^j^ the interactive RUR • ^*^®Pt-n+l ^"^^^l^^* 
but none of the coefficients are significantly different from zero 
statistically* However > stability requires not only consistency in 
sign» but also consistency in relative size* For this criterion the 
results are mixed* A number of the statistically significant 1969 co- 
efficients are within one standard error of their respective 1970 co- 
efficients* Examples of this are the coefficients for the northeast and 

rural structural control variables and the coefficients for the Arw^ 

t-n 

variables* On the other handi there are some substantial changes in 

the magnitude of some of the significant coefficients, particularly the 

coefficients for the higher education control variable, the relative 

wage variable (^^^.^j^)* relative employment opportunity variable 

(rep. )f and the Arep. variable and the interaction variables, 
t-n t-n 

RUR • rep. and RUR ' Arep^ * 

Although most of the economic variable coefficients undergo sub- 
stantial oize changes between 1969 and 1970, there is an interesting 
pattern in many of the changes* For example, all the coefficients for 
the relative wage variable decrease in size between 1969 and 1970, while 
the coefficient for the level of relative employment opportunity 
quadruples in size between 1969 and 1970* If wages are indeed estab- 
lished independent of labor market conditions, and if a dramatic change 
in those labor market conditions from shortage to surplus began to 
emerge .during, the late. 1960s, ,one^would expect i^idividuals to become 
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less responsive to wage levels, and more responslye to employment 
opportunities, which are becoming increasingly rare. 

On balance, the coefficients in the two equations for the three- 
year lag model are consistent and moderately stable over time. Hence 
the model may prove useful in making average national projections, 
assuming that the distribution of teacher production among the states 
does not change radically during the projection period. It is un- 
likely that the model can be used to project individual state pro- 
duction» A major reason for this is shown in Tables 14 and 15, which 
present an analysis of the residuals from the three^year lag equations 
for the 1969 and 1970 groups. The dichotomy between accurate and in- 
accurate state predictions is arbitrary, based on the size of the 
residual relative to the actual value. The model provides an accurate 
state prediction if the residual is less than 5 percent of the actual 
value. If the residual is greater than 20 percent of the actual value, 
the model provides an inaccurate state prediction* For each accurate 
and inaccurate state prediction, the size and sign of the error relative 
to the actual value is shown for all four equations. 

Three basic points can be made from this analysis of the residuals* 
First I although the model fits a number of state situations well under 
some circumstances I and conversely, does poorly under similar circum- 
stances for other, albeit fewer states, there is little substantial 
consistency across all four equations. In fact, the model predicts 
consistently well for only five states — the District of Columbia, 
Kansas, Michigan, Montana, and Oregon — and consistently poorly for only 
four states — Hawaii, Texas, Utah, and Wisconsin* Second, there is no 
single characteristic which differentiates the states for which the model 
performs particularly well (or poorly) as a group from the remaining 
states* Finally, there is no fundamental tendency among the residual 
states toward either ovor or under prediction. 

, Although the modal predicts consistently poorly for only four 
states, the general inconsistency of the model and the presence of 



This assumption is necessary because we have not used weighted re- 
gression estimates* Detailed discussion on this appears in Appendix A. 
A* 

The model provides consistent results if at least three of the 
four residuals are uniformly accurate or Inaccurate* 
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Table 14 

ANALYSIS OF ACCURATE^ RESIDUALS^ FROM EQUATIONS FOR FEMALES ELIGIBLE 
TO TEACH SECONDARY GRADES, THREE-YEAR LAG MODEL 
(Residual/Actual) 



States^ 


1970 Group 


1969 


Group 


Eq. 1 


Ea . 2 


Eq. 1 


Eq. 2 


Alaska 






.0006/2655 


-.0031/. 2655 


Arkansas 


. 0133/ . 3ft7ft 




_ _ _ 




Connecticut 






-.WW 


-.0071/. 1963 


Delaware 


. 0126/ . 2621 




M — 




D.C. 


-.001^/, 1069 


.0019/. 1069 


.0026/. 0648 


.0021/. 2938 


Georgia 






-.0082/. 2938 


-.0102/. 2938 


Indiana 


. 0146/. 3101 








Kansas 


.0116/. 2832 




.0105/. 2929 


-.0073/. 2929 


Louisiana 










Maryland 


- .001/. 2108 


-.0033/. 2108 


M, 




Massachusetts 


-.0065/. 1718 


-.0064/. 1718 







Michigan 


-.0098/. 2996 


-.0114/. 2996 


.0077/. 2709 




Missouri 






-.0092/. 2715 


-.0004/. 2715 


Montana 


- .004/. 3065 


-.0056/. 3065 


.0006/. 3078 


- .0022/. 3078 


Nebraska 






. 0099/ . ?fifi7 


014"^/ 'Jftft? 


New Hampshire 






.0017/ .2169 


-.0008/. 2169 


New York 


.007/. 1816 


.0051/. 1816 






North Carolina 






-.0114/. 3224 




Ohio 


-.0054/. 2606 


-.0053/. 2606 






Oklahoma 






.0044/. 3132 


-.0085/. 3132 


Oregon 


.009/. 2746 


.0094/. 2746 




-.0113/. 2550 


Pennsylvania 








.0077/. 2379 


South Dakota 








.0082/. 3418 


Washington 






.007^1. 257Z 


- .003/. 2573 


West Virginia 


-.0164/. 3623 


-.0165/. 3623 






Wyoming 


.0138/. 3008 


.0138/. 3008 







Accurate = resldiial less than .05 actual value. 

Residual « actual - predicted; negative residual thus Implies overestimate. 

Underscore Indicates states for which the model was able to predict 
consistently well. 
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Table 15 

ANALYSIS OF INACCURATE* RESIDUALS^ FROM EQUATIONS FOR FEMALES ELIGIBLE 
TO TEACH SECONDARY GRADES, THREE-YEAR LAG MODEL 
(Residual/Actual) 



States^ 

— 


1970 Group 


1969 


Group 


Pn 1 




Eq. 1 


Eq. 2 


Arizona 










Colorado 






-.0572/. 2005 


0453/. 2005 


Florida 


_ _ _ 






-.0531/. 2607 


Hawaii 


- .611/. 1457 


-.0615/. 1457 


--.0995/. 1078 


-.0877/. 1078 


Idaho 


-.0548/. 2314 








Indiana 






-.0565/. 2757 




Maine 


-.0503/. 2325 


-.0511/. 2325 






Minnesota 


-.0509/. 2297 


-.0515/. 2297 






New Jersey 


.0576/. 2635 


.0543/. 2635 






New Mexico 


-.1125/. 1612 


-.1118/. 1612 






Ohio 






-.0517/. 2404 


-.0492/. 2404 


Texas 


.0644/. 2935 


.0634/. 2935 




.0628/. 2930 


Utah 


.0563/. 2757 


.0575/. 2757 


.0943/. 3192 


. 097/. 3192 


Vermont 


-.0240/. 0964 


-.0234/. 0964 






Washington 


.0933/. 3516 


.0929/. 3516 






Wisconsin 


-.0535/. 2225 


-.0535/. 2225 


-.0542/. 2305 


-.0488/. 2305 


Wyoming 






.0770/. 3760 


.0812/. 3760 



Inaccurate « residual greater than .20 actual value. 

^Residual » actual - predicted: negative residual thus implies overestimate. 

Underscore indicates states for which the model was able to predict 
consistently well. 
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substantial prediction problems for some states under different circum- 
stances strongly suggest caution in using the model, as currently 
developed, for individual state predictions. More reliable and com- 
plete data might improve the performance of the model, and would cer- 
tainly eliminate the gross inconsistency of predicting well for one 
year and one equation, but poorly the following year* 

Results for Males Eligible To Teach Secondary Grades 

When we compare the stability of the coefficients for the two- 
and three-year lag models, the three-year model appears to be more 
stable. For the two-year lag model, three of the four significant co- 
efficients, those for RUR, rep , and RUR • rep , differ by more 

t— n t— n 

than one standard error. For the three-year lag model, however, only 
one of the five significant coefficients — the coefficient for rep 
differs by more than one standard error. Although the evidence for 
males is not as conclusive as that for females, the long-run supply 
lag for males appears to be about three to four years in length* 

The predictive accuracy of the supply models for males is also 
lower than that for females. Consistently accurate residuals are 
obtained for the three-year lag model estimated for both the 1969 and 
1970 groups for only 5 of the 50 states used In the analysis; con- 
sistently inaccurate residuals occur for 16 of th^ 50 states. These 
states are Identified in Table 16 • A major reason for this poor fit 
is the presence of five extreme outlier states. These states all had 
between 29 and 42 percent of the 1969 BA male graduates eligible to 
teach, while the national average was only 17.5 percent. Inserting a 
dummy variable In the throe-year lag model for the 1969 group, for 

these states — Kentucky, Mississippi, Montana, North Dakota, and South 

2 

Dakota — increased the adjusted R from .3741 to .7433, reduced the 
standard error of estimate from ,0523 to .0392, decreased the numl^er 



Data errors seem to be largely responsible for these inconsisten- 
cies. For example, Washing^ton's proportion changes from .2573 in 1969 
to •3516 in 1970 — a change too large to be reasonable over a one-year 
period. 

AA 

Consistently accurate residuals occur when any one state'.s residu 
al Is less than .05 of the actual value in at least two of the four equa 
tions (Eqs. 10 and 11 for both 1969 and 1970 groups) tested. Inaccurate 
residuals are similarly defined when the residual Is greater than .20 of 
the actual value. 
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Table 16 



CONSlSliiNTLY ACCURATE AND INACCURATE RESIDUALS FROM 
THREE-YEAR LAG MODELS FOR 1969 AND 1970 GROUPS 



States with 
Accurate Residuals 



States with 
Inaccurate Residuals 



Arkansas 
Colorado 
Indiana 
Iowa 



Alaska 



Delaware 

Georgia 

Hawaii 



Montana 
Nebraska 
North Carolina 
North Dakota 
Rhode Island 
South Carolina 
South Dakota 
Virginia 



Vermont 



Illinois 
Kentucky 
Louisiana 



MisslBsippi 



of inaccurate residuals for this particular equation from 23 to 14 
states I and increased the number of accurate residuals from 6 to 10 
states* 



Although the strength and consistency of our results vaxy con- 
siderably among the types of eligible new teachers > there are positive ^ 
significant relationships between the number of new BAs qualified to 
t^ach and the prevailing relative teacher wage and the relative teach- 
ing employment opportunity in each state # Hence conditions in the 
teacher labor market do influence teaching career choices and thus 
affect the potential sapply of teachers. Our results also indicated a 
substantial long-run supply lag — in the case of females eligible for 
secondary school teaching a three- to four-year lag. 

As currently developed, some of the models co\ild be used to make 
average national projections of the supply of new graduates eligible to 
teach. Current data Inadequacies, however, limit the usefulness of 
such projections. More complete data on the number of new graduates 
eligible to teach by state, the average starting salaries in teaching 
and alternative careers, and the relative employment probabilities for 
teaching and alternative careers should improve the aggregate accuracy 
of the nvodels, and perhaps permit further disaggregating of the models 
to obtain individual state estimates. 



SUMMARY 
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VI. CONCIUSIONS AND IMPLICATIONS 



THE TEACHER PRODUCTION RATE 

Previous studies have assumed that the annual teacher production 
fdte-—the proportion of new college graduates who are qualified to 
teach — Is stable over time. Our examination of the NEA data on annual 
teacher production showed that this assumption Is Invalid. The annual 
rates at which new college graduates have been prepared to teach have 
consistently declined for at leaot seven years. By 1972 > total 
teacher production had fallen to about 88 percent of the number of new 
teachers who would have been produced had 1966 production rates been 
maintained. 

Our theoretical analysis of career choice showed that the relative 
availability of teaching positions in any given year should have a sig- 
nificant influence on the proportion of new college graduates three or 
four years later who have prepared to teach. The empirical analysis of 
the career choice model verified this hypothesis. The interpretation 
of these results is that college freshmen and sophomores take account 
of the probability that they will be able to enter a teaching career in 
deciding whether or not they will enter a teacher-preparation program. 

The responses to the annual ACE surveys of entering college fresh- 
men reinforce this view. They show that, since 1968, the rates at which 
entering freshmen intend to pursue a teaching career have consistently 
declined. Further, as the magnitude of the surplus increased, the rate 
of decline in interest in teaching among entering college freshmen has 
accelerated. 

These results clearly imply that the annual teacher production rate, 
which has consistently declined over the past seven years, is likely to 
continue to decline. 
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The decline may have begun before 1966, but available data do not 
permit extension of our analysia to prior years. 

The percentage declines on the rates at which entering college 
freshmen intended to pursue a career in teaching were, for males, 14 per- 
cent (between 1968 and 1969), 11 percent (1969 to 1970), 22 percent 
(1970 to 1971), and 24 percent (1971 to 1972). Comparable rates of de- 
cline for females were, respectively, 3 percent, 15 percent, 20 percent, 
1^ and 21 percent. ^ 
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While the likely future trend in the annual teacher production rate 
is apparent) the magnitudes ot the declines in the annual proportion of 
new college graduates who are qualified to teach cannot be predicted 
with any precision. The available data only extend through the class of 
1972. Consequently, we have yet to observe the rate of teacher produc- 
tion among students who entered college after the teacher surplus emerged, 
and we do not have data on the extent to which the career choices ex- 
pressed by entering college freshmen are reflected in their college 
curricula. 

TllE SUPPLY OF NEW TEACHJSRS 

To explore the possible implications of continued decline in the 
proportion of new college graduates who are qualified to teach, we pro- 
jected teacher production rates through 1981 under a variety of alterna- 
tive assumptions* The results of this exercise are discussed below* 

Alternative Projections 

The supply of new teachers in any year is defined as the number of 
new college graduates qualified to teach who seek teaching positions in 
that year* Three elements thus enter the projection of new teacher 
supply — the size of the BA degree class, the proportion of new giraduates 
who are prepared to teach, and the proportion of eligible new graduates 
who seok positions in the education sector* Table 17 presents seven 
alternative projections of the annual supplies of new teachers that re- 
flect different assumptions regarding the likely future values of each 
of the three elements* 

It appears that the available projections of the annual sizes of 
future BA classes are overestimates. However, an analysis of the 
determinants of college entrance and completion was beyond the scope of 
this study. Hence we use the most recent NCES (1973) projections of the 
annual BA classes in the first five sets of projections* The sixth and 



Watkina (1973) points out that the available projections of 
college enrollments appear to overestimate total enrollments by 10 
to 15 percent. 
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Table 17 

ALTERNATIVE PROJECTIONS OF THE SUPPLIES OF NEW TEACHERS 

(In thousands) 



Year 


Projections 


1 


2 


3 


4 


5 


6 


7 


1973 


233.4 


203.8 


201.0 


169.7 


159.0 


190.9 


152.8 


1974 


241.5 


211.7 


204.5 


147.0 


129.0 


194.3 


132.2 


1975 


23ti.9 


210.7 


199.2 


122.0 


100.4 


189.2 


109.8 


1976 


252.7 


223.4 


206.5 


107.9 


83.4 


1-96.2 


97.1 


1977 


265.8 


235.2 


212.6 


94.9 


69.0 


191.3 


80.7 


1978 


278.9 


247.3 


218.4 


83.3 


57.0 


196.6 


70.8 


1979 


292.0 


259.4 


223.6 


73.1 


47.2 


201.2 


62.1 


1980 


300.4 


266.9 


224.6 


63.0 


38.4 


202.1 


53.6 


1981 


307.7 


273.8 


224.7 


54.1 


31.2 


202.2 


46.0 



seventh sets of projections in Table 17 indicate the possible impact of 
overestimating the sizes of the annual BA degree class • We assume, in 
both cases, that the BA degree classes will be 5 percent smaller than 
projected through 1976 and 10 percent smaller thereafter • 

We assume, in all seven cases, that 81 percent of the new gradu- 
ates qualified to teach at the elementary level seek teaching positions 
and that 65 •I percent of the new graduates qualified to teach at the 
secondary level seek teaching positions. These are the mean annual rates 
at which new graduates qualified to teach at each level entered teaching 
positions during the 1952 through 1968 period according to the NEA (1972). 
Assuming that, in those years, virtually all qualified professionals who 
sought teaching positions were successful, these are the rates at which 
eligible new graduates have, iu the past, sought teaching positions. 

Previous studies have assumed that the annual teacher production 
rate — the proportion of new BA graduates who are qualified to teach — 
will be a constant equal to about .35. The first set of projections 
reflects this assumption. 

The second set of projections assumes that the 1972 sex-speclflc 
production rates at the elementary and secondary levels (Table 5) will 
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be maintained through 1981* That ls> we assume that the declines In 
teacher production rates through 1972 abruptly cease and thereafter 
reinaln constant • 

The third and sixth sets of projections are based on the assurnp-* 
tion that the downward trends In teacher production rates are continued 
through 1981 • For each sex at each lev^l we regressed the annual 
teacher production rate (Table 5) on time and then extrapolated the 
regression line to future years to obtain projections of future pro- 
ductlon rates by sex and level. In short > the third set of projec- 
tions indicates what the annual supplies of new teachers will be if 
current trends in the NCES projections of the annual BA degree classes 
are accurate. The sixth set of projections indicates the annual new 
supplies if current trends in the production rates continue > but the 
annual sizes of the BA degree classes prove to be smaller than 
projected* 

The fourth and seventh sets of projections represent attempts to 
take account of the recent sharp declines in the rates at which enter- 
ing college freshmen Intend to pursue a career in teaching. For each 
of the four groups (otales and feinales interested in teaching at the 
eletnentary or secondary level) we comput-.ed the average annual rate of 
decline In Interest In a teaching career^ as reported by the ACE 



Coding t as 1 for 1966 and so on through 1972 (t = 7) we obtained 
the following rf gression results: 



t 


.025 - 


.0003t 
(-5.20) 




.84 


Pf » 


.163 - 


.0023t 
(-2.71) 




.60 


Pf . 


.289 - 


.0052t 
(-6.44) 


r2- 


.89 




.269 - 


.0057t 
(-8.40) 


r2- 


.93 , 



where P » the proportion of male BA recipients prepared to teach at 

MS FE FS 

the elementary level in year t| and (P^ , P^ ) is the proportion of 

male (female) BA recipients prepared to teach at the secondary (ele- 
mentary) level* 
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(Table 6), between 1968 and 1972* We then assumed that each sex-level 
specific teacher production rate would decline from its 1972 level at 
the rate of decline in Interest in teaching at that level by the enter- 
ing freshmen of that sex. In essence* we assume that whatever has been 
the relationship between the proportion of entering male (female) fresh- 
men intending to pursue a career in teaching at the elementary (second- 
ary) level and the proportion of male (female) college graduates four 
years later who are qualified to teach at the elementary (secondary) 
level, that relationship will be continued into the future. The 
difference between the fourth and seventh sets of projections thus re- 
flects the different assumptions regarding the sizes of the annual BA 
degree classes. 

The fifth set of projections is computed in essentially the same 
manner as was the fourth set. However, the fifth set uses the annual 
average rates of decline in entering freshmen interest in teaching for 
the period from 1970 to 1972. These projections thus reflect the 

acceleration in the decline of freshmen intentions to pursue a teaching 

t 

career. 

As noted earlier* the sixth and seventh sets of projections are 
based upon the teacher production rates assumed in the third and fourth 
sets of projections, respectively, but differ from them in the assumed 
numbers of BA degrees granted each year. 



For example, the proportions of female entering freshmen interested 
in a teaching career at the secondary level were .181 in 1968 and .084 
in 1972* The annual average rate of decline In interest in teaching at 
secondary level among females was thus .175; i.e., .84 = .181 (.825)^, 
We project the production rate for female, secondary in year t as .22? 
(the production rate for female, secondary in 1972) multiplied by 

t-1972 

(•825) . Annual average rates of decline for male elementary and 

secondary and female elementary were .126* .i88i and .130, respectively. 
itit 

This is equivalent to assuming that the rates at which students 
change between teacher preparation and alternative curricula and the 
rates at which students drop out of college will remain constant, 
f 

For the 1970 to 1972 period, the annual average rates of decline 
for males (females) intending to pursue a career at the elementary level 
was .118 (.182). The proportion of entering male (female) freshmen in- 
tending to pursue a secondary level teaching career declined at an annual 
average rate of .242 (.236) during that period. 
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Discussion of the Projections 

The wide variance among tho first five sets of projections In 
Table 17 Is attributable to the Impact of the alternative assumptions 
regarding the future values of the teacher production rate. In view 
of the earlier analysis of trends In the teacher production rati ^ the 
first two sets of projections, which assume constant teacher production 
rates, appear grossly to overestimate the likely future supplies of new 
teachers. Since the first set of projections Is conceptually equivalent 
to the projections of new teacher supply used In the previous studies, 
we oonolude that they have grossly overprojeGted the likely future 
supplies of new teachers. Consequently^ their projections of the total 
supptiee of teachers and of the sizes of the teacher surplus are over-- 
estimated. 

The third set of projections reflects the downward trends in teacher 
production rates obtained over the 1966 to 1972 period. In the absence 
of evidence to the contrary It would be reasonable to extrapolate these 
trends Into the future. However, the ACE data (Table 6) and our results 
regarding the relationship between the relative availability of teach- 
ing positions In one year and the teacher production rate three or four 
years later suggest that the declines in the teacher production rates 
are likely to accelerate. From this perspective, even the third set 
of projections appears to overestimate the likely future supplies of 
eligible new graduates. 

The fourth and fifth sets of projections attempt to take into 
account the sharp declines in interest In a teaching career among 
entering college freshmen. Since we have little evidence on the 
relationship between the career choices expressed by entering college 
freshmen and their subsequent behavior, these projections are highly 
speculative. However, the commonsense notions that a freshmen dis- 
interested in a teaching career is not likely to enter a teacher pre- 
paration program and that the rate of transfer from nonteacher pre- 
paration programs into teacher preparation programs is hot likely to 
Increase in a teacher surplus situation suggest that the career choices 
of entering college freshmen are meaningful ir.dicators of likely future 

ERLC 
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trends in tedchcr production rates. In sum, taking account of our re- 
sults In estimating the career choice model and the ACE data, the fourth 
and fifth sets of projections are not unreasonable* 

These results suggest that the rate of decline in the annual teacher 
production rates is likely to ho significantly larger than the rate of 
growth in the annual numbers of new college graduates* Thusj there is 
good reason to expect that the annual supplies of new teachers will 
decline sharply throughout the 1970s. 

The sixth and seventh sets of projections Indicate the potential 
Impacts of overestimating the annual sizes of the BA degree class. They 
show that If the projections of the annual numbers of BA degree recipients 
have been overestimated, the magnitudes of the declines In the annual 
supplies of new teachers will be even greater. 

THE SUPPLY OF RESERVE TEACHERS 

The supply of reserve teachers In any year Is defined as the number 
of persons qualified to teach (but not employed In teach;Lng positions) 
the previous year who seek teaching positions In that year. Consequently, 
the two elements that enter Into a projection of the reserve supply are 
the size of the reserve pool and the proportion of those In the pool who 
seek teaching positions. The size of the reserve pool, In turn, depends 
upon the annual rates of entry Into and exit from the pool. The results 
outlined above suggest that the previous studies have overestimated the 
annual supplies from the reserve pool since an overprojection of the 
number of new teachers produced in any year results in an overprojection 
of the size of the reserve pool in subsequent years. 

However, because of the paucity of available data regarding the 
rate at which reserve teachers seek teaching positions, we cannot estl-* 
mate the significance of these overprojectlons. To obtain an indicator 
of how serious the implications of these overprojectlons might be, we 
have projected the supply of reserve teachers through 1981 using a num- 
ber of different sets of assumptions. The results are presented In 
Table 18. 
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Table 18 

ALTERNATIVE PROJECTIONS OF THE SUPPLY OF RESERVE TEACHERS 

(In thousands) 



Year 


Projections 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1973 


374.7 


367.3 


-317.4 


330.4 


329.1 


117.1 


113.4 


113.6 


94.6 


1974 


643.5 


551.0 


-130.4 


379.7 


362.8 


142.1 


130.6 


122.4 


102.0 


1975 


943.8 


724.5 


46.8 


434.5 


394.3 


169.7 


146.7 


131.4 


109.5 


1976 


1240.2 


864.0 


190.0 


488.8 


420.0 


197.3 


159.8 


142.8 


119.0 


1977 


1549.1 


977.9 


307.4 


545.9 


441.4 


226.2 


170.9 


153.4 


127.9 


1978 


1855.0 


1053.2 


387.8 


602.1 


455.4 


254.7 


178.4 


165.2 


137.7 


1979 


2156.8 


1090.5 


432.0 


658.7 


463.6 


283.7 


183.2 


179.6 


149.7 


1980 


2437.0 


1074.1 


423.0 


712.7 


463.3 


311.5 


183.8 


193.4 


161.2 


1981 


r.696.0 


1010.7 


367.4 


763.5 


455.1 


337.8 


180.6 


208.0 


173.4 



Alternative Projections of the Reserve Supply 

We adapt Rattner's definition of the size of the reserve pool unless other- 
wise noted* That Is, the size of the pool at the beginning of any given year 
Is assumed to equal the sum of the numbers of new teachers produced during the 
previous 30 years minus the number of teachers employed In the education sec- 

A 

tor the previous year. Thus we assume that the annual entry Into the pool 
equals the number of new teachers produced the previous year and that annual 
exit from the pool equals the numbei,* of new teachers produced 31 years ago 
plus the previous year's growth In the number of teachers employed In the 
education sector* 

The demand for teachers Is generally defined as the number of classroom 
teachers required to maintain the past trends in the pupil/ teacher ratios In 
public and private elementary and secondary schools. Projections of the 
annual demands thus depend upon the projected numbers of pupils enrolled 
in each case (public/private, elementary/secondary) as well as the extra- 
polated trends in pupil/teacher ratios. The NCES provides projections of 



Note that we overestimate the size of the pool to the extent that per- 
sons who prepared to teach during the previous 30 years have died» become 
disabled » and so on. And we underestimate the size of the pool to the ex- 
tent that persons who prepared to teach more than 30 years ago are still 
O Ive. Like Rattner, we assume that these errors approximately offset 
ERJC another. 
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the annual demands for teachers assuming continuance of current trends 
In enrollments In each case and current trends In the respective pupil/ 
teacher ratios. These are used In some of our projections. 

» The NCES obviously undcrcounts the number of teachers who will be 
employed In the education sector to the extent that administrative posl 
tlons, specialists^ and other nonteachlng positions are held by quail- 
fled teachers. Froomkln (1971) estimates that In 1970 approximately 
200,000 persons qualified to teach held nonteachlng positions in school 
Greenberg and McCall (1973a, 1973b, 1974) have shown that vacant admin- 
istrative and other supervisory positions tend to be filled by pro- 
motion of classroom teachers. Thus the retirement of, say, a school 
system's superintendent will be translated into a vacant classroom 
teacher's position. We also develop reserve supply projections based 
on the assumption that the ratio of teachers employed in nonteachlng 
positions to teachers employed as classroom teachers In 1970 (.088) 
will be continued through 1981. 

The rate at which reserve teachers seek teaching positions is un- 
known. The NEA reports that, in 1960, 18.3 percent of unemployed 
teachers sought to enter the education sector. While the term 
'^unemployed*' is generally used to refer to persons not employed full 
time and seeking full-time work, it is clear that the NEA is using the 
term to refer to teachers not employed In education, regardless of 
whether or not they are employed full time in some other activity or 
seeking full-time employment. We can thus interpret the NEA estimate 
as the rate at which reserve teachers sought teaching positions In 
1960. 

Rattner notes that in 1970, presumably a year of approximate 
balance In the market for teachers, the ratio of the reserve pool to 
the demand for teachers was .62. He assumes this is an "equilibrium" 
relationship in the sense that the number of reserve teachers who do 
not wish to enter the education sector will, in general, equal 62 
percent of the number of teachers employed in teaching positions. 
Thus he assumes that the number of reserve teachers who seek positions 
in any year equals the number of teachers in the reserve pool in excess 
of .62 times the demand for teachers in that year. 
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We should note that this approach Implies rather peculiar behavior 
by reserve teachers. An Increase In the number of teachers demanded > 
In this approach, Increases the number of reserve teachers not Inter- 
ested In a teaching position and, thus, leads to a decrease In the 
number of reserve teachers who seek teaching positions. Hence an 
Increase in the relative availability of teaching positions is im- 
plicitly assumed to reduce the relative attractiveness of a teaching 
career for reserve teachers. 

As noted earlier, Froomkln's approach appears to be reasonable, but 
he has not released his data. And the other studies of the supply of 
teachers do not even address the issue of reserve supply. Consequently, 
the alternative projections given below are extremely speculative. 

The first set of projections reproduces the Rattner approach. We 
use his definition of the reserve pool and his assumption regarding the 
rate at which reserve teachers seek to enter teaching positions. We 
use his assumed teacher production rate (.35) and the NCES (1973) 
projection of annual BA degree classes and annual demands for teachers. 

The second set of projections retains Rattner 's framework, but 
assumes that teacher production rates decline at annual average rates 
equal to the arnual average rates of decline, 1968-1972, in the pro- 
portion of entering college freshmen interested in teaching. (These 
are the rates that underlie the fourth set of new teacher supply pro- 
jections in Table 17.) All other assumptions used to generate the first 
set of projections are retained. 

Rattner estimate of the size of the reserve pool appears to 
overstate its true size in two respects. First, he Includes all 
teacher education graduates, as reported by the NEA, over a 30-year 
period. As we have noted, the NEA estimates of the number of teacher 
education graduates include MA degree recipients, many of whom were 
previously qualified to teach. Thus Rattner 's estimate Involves 
double counting of persons qualified to teach upon receipt of a BA 
degree who go on to obtain an MA in education. Since 1966 about 
10 percent of the teacher education graduates reported by the NEA 
were MA degree recipients. 
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Second » Rattner assumes that the reserve pool contains all persons 
qualified to teach) but not employed in teaching positions. However, 
approximately 200,000 persons qualified to teach are employed in non- 
teaching positions in the **educatlon sector. Thus he overestimates the 
size of the reserve pool by about 200,000, 

To explore the implications of these observations, the third Fcl 
of projections in Table 18 was constructed. All the assumptions ttja , 
in connection with the second set of projections are retained with two 
exceptions. The Rattner estimates of the numbers of new teacher pro- 
duced annually in the 1941-1972 period were reduced by 10 percent; the 
annual NCES demands for teachers, 1972-1981, were increased by 8,8 
percent. 

The next four sets of projections (numbers 4 through 7) are based 
on the NEA approach to the definition of the rate at which reserve 
teachers annually attempt to enter teaching positions. We employ the 
Rattner definition of the size of the reserve pool (e«g«, the sum of 
new teachers produced in the previous 30 years) throughout and assume 
that annually 18,3 percent of unemployed teachers seek to enter teach- 
ing positions. In the sets of projections numbered 4 and 6, we assume 
an annual teacher production rate of ,35. In the fifth and seventh sets 
of projections, we assume that teacher production rates decline from 
their 1972 levels at rates equal to the annual average rates of decline 
in entering college freslimen interest in a teaching career over the 1968- 
1972 period. In the fourth and fifth sets of projections, we use the 
NCES estimates of the annual sizes of the BA degree class and the anaual 
demands for teachers; we use Rattner *s estimates of annual teacher pro- 
duction for 1941 through 1972, The NCES estimates of annual demands 
for teachers are each Increased by 8,8 percent (teachers employed in 
nonteaching positions in education), and the Rattner production esti- 
mates are each reduced^ by 10 percent (double counting at the MA degree 
level) in the sixth and seventh sets of projections. 

The conventional wisdom regarding reentry by reserve teachers 
holds that female teachers leave the profession, or never enter in 
the first place, in order to devote time to their families and seek 

ERIC 
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reentry* or deferred entry, Into teaching positions when their families 
no longer require full-time attention* There is no comparable hypothesis 
regarding male teachers who, in any event, are presumed to account for 
only a small proportion of reentering teachers ♦ If this theory is 
correct, the rate at which reserve teachers seek reentry depends upon 
the proportion of reserve teachers who are female between the ages of, 
say, 30 and 39* 

If we assume that the ratio of females to males among new teachers 
produced has been roughly 2 to 1, we can multiply Rattner's estimates 
of annual total production of new teachers (reduced by 10 percent to 
eliminate double counting at the MA degree level) by .66 to obtain 
annual estimates of the numbers of new female teachers produced each 
year for the past three decades. Assuming that graduation occurs at 
age 22, we can thus estimate the number of females qualified to teach 
between the ages of 30 and 39 in year t as the sum of Rattner's esti- 
mates of teacher production for the years t-18 through t-9 multiplied by 
•9 times •66t 

Using Rattner^s data and the method outlined above, we estimate 
that the number of women between the ages of 30 and 39 who were pre- 
pared to teach in I960 was 393,000. Froomkin estimates the number of 
female teachers in that age group employed in education that year as 
196,000. Thus the reserve pool in 1960 contained about one-half 
(197,000) of the women between 30 and 39 years of age who were 
qualified to teach. The NEA reports that in 1960 about 56,000 re- 
serve teachers sought teaching positions. In sum, the ratio of the 
number of reserve teachers who sought positions to the size of the 
key component of the reserve pool — women between the ages of 30 and 
39-- was about .286 in 1960. 

The last two sets of projections in Table 18 are based on the 
assumption that this ratio is roughly constant over time. In develop- 
ing the projection for each year t, we calculate the number of females 
who graduated prepared to teach during the years t-18 and t-9. 
For this purpose we use 60 percent (.9 times .66) of Rattner's estimate 
of annual teacher production through 1972. We estimate annual female 
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teacher production in the years following 1973 by multiplying the NCES 
(1973) projections of annual female BA degree classes by the production 
rates for female teachers that reflect the annual average declines in 
entering female freshmen expectations regarding a teaching career. We 
assume that annually one-half of the group is employed In teaching posl- 
tlons> and thus estimate the number of females between 30 and 39 years 
of age in the reserve pool as one-half of the total size of the group • 
In the eighth (ninth) set of projections, we assume that the total 
reserve supply* which Includes both men and women younger than 30 or 
older than 39 i equals 30 (25) percent of the estimated number of women 
aged 30 through 39 in the reserve pool. 

Discussion of the Projections 

Our lack of data regarding the reserve pool and the behavior of 
the teachers In that pool Is reflected In the alternative projections 
of the reserve supply presented In Table 18. Each of the sets of pro- 
jections was based on assumptions and parameter estimates that had 
been used in previous studies. Yet the results vary widely* depending 
upon how the various assumptions are combined to generate a set of 
projections* Moreover, there is good reason to question all the assump- 
tions and estimates. Today there are presumably numerous persons who 
want to teach but are unable to find a teaching position and are thus 
included involuntarily in the reserve pool. There were few, if any, 
of these persons before 1970. This basic change in the nature of the 
reserve pool raises doubts as to the accuracy of any of the parameter 
estimates based upon pre-1970 experience. 

Despite our inability to project the reserve supply with any 
degree of confidence, the alternative sets of projections presented 
in Table 18 give a rough indication of how the anticipated continued 
decline in teacher production rates Influences the reserve supply. 
The first set of ptojectlons in Table 18 follows Rattner's procedure. 
The second set deviates from the Rattner procedure in only one re- 
spect: Over the 1973-1981 period, the teacher production rates are 
assumed to decline from their 1972 levels in the latter, whereas they 
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were assumed to be constant (.35) In the former. Comparing the two sets 
of projections we can see that this change In the assumed future values 
of the teacher production rate has a great Impact on the projected sup- 
piles of reserve teachers. 

The fourth and fifth sets of projections are based on the assump- 
tion that 18.3 percent (the NEA estimate) of reserve teachers annually 
seek positions. Otherwise » they Incorporate all the assumptions that 
underlie the first and second sets of projections, respectively. Thus 
comparison of the first and fourth sets of projections Indicates the 
Impact of changing from the Rattner definition of the annual rate at> 
which reserve teachers seek positions to the NEA definition when the 
teacher production rate Is assumed to be 35 percent. Similarly, the 
difference between the second and the fifth sets of projections Indi- 
cates the effect of changing from the Rattner definition to the NEA 
definition when the teacher production rates are assumed to decline 
at the average annual rates of decline In entering freshmen Interest 
In teaching. In both cases It Is clear that the NEA approach yields 
far lower estimates of the supply of reserve teachers than does the 
Rattner approach. 

The difference between the fourth and fifth sets of projections 
Indicates the Impact of the anticipated decline In teacher production 
rates when the NE\ approach Is employed. While the magnitude of the 
Impact Is smaller In the NEA approach than In the Rattner approach 
(the difference between the first and second sets of projections), 
It Is nonetheless v^^ry large. 

The third, sixth, and seventh sets of projections parallel the 
second, fourth, and fifth sets, respectively. In each case, annual 
demands for teachers are revised upward by 8.8 percent (to reflect 
the employment of teachers In nonteachlng positions In the education 
sector) and the annual numbers of new teachers produced before X972 



This difference Illustrates the problem with the Rattner defini- 
tion. If the size of the reserve pool exceeds 62 percent of the demand 
for teachers, all increases In Its size are translated one-to-one Into 
increases In the reserve supply. 
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are reduced by 10 p^arcent (to reflect the presumed double counting of 
MA degree recipients). Otherwlsei the respective assumptions are un- 
changed. Agalni x^e can see that the Rattner approach generates larger 
annual estimates of the reserve supply than does the NEA approach. 
(Compare the third and the se^renth sets of projections.) We can also 
see that the Impact of the anticipated decline In teacher production 
rates upon the annual supplies of reserve teachex^s is substantial. 
(Compare the sixth and seventh sets of projections.) 

The eighth and ninth sets of projections depend upon the assumption 
that reentry of female teachers between 30 and 39 years of age dominates 
the reserve supply. Note that the teachers in question through 1981 
have already been produced. These projections thus illustrate one case 
in which the values of the teacher production rates in the 1973-1981 
period do not influence the reserve supply during that period. They 
Willi of course, have a decided influence on the reserve supply there- 
after, '.^hlle this hypothesis accords with traditional notions, we are 
aware of no evidence that either supports or refutes it. 

THE TEACHER SURPLUS 

We have shown that tear,her production rates are likely to decline 
throughout the decade. This, in turn, implies that the annual numbers 
of new teachers produced and the annual supplies of new and reserve 
teachers have been substantially overprojected In the previov j studies. 
To place theae results in perspective we now examine how the anticipated 
declines in teacher production rates might affect the teacher surplus. 
Since data limitations preclude projection of the surplus with any 
degree of confidence, we again resort to the device of projecting the 
surplus under a variety of different assumptions. 

The teacher surplus is defined as the sum of the three components 
of supply minus the^demand for teachers. We therefore briefly consider 
the continuing supply of teachers before turning, to the surplus pro- 
jections. 
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The Continuing Supply of Teachers 

The continuing supply of teachers Is defined as the number of 
teachers employed In the education sector multiplied by 1 minus 
the teacher termination rate. In a surplus situation the number of 
teachers employed In the education sector Is approximately equal to 
the demand for teachers. Previous studies have assumed that the 
teacher turnover rate Is 8 percent. This estimate Is based on data 
collected In the late 1950s. Keeler (1973) argues that changes In the 
age distribution of teachers since 1960 will result In a substantially 
lower rate of teacher terminations during the 1970s and early 1980s. 
He suggests that a turnover rate of about 5 percent will prove to be 
a more accurate projection. The implication of the change in the 
assumed value of the termination rate is clear, and we do not provide 
explicit projections. 

Alternative Projections 

Even with due regard for consistency of assumptions among the 
supply components, it is apparent that a large number of different 
teacher surplus projections could be generated with little difficulty. 
We are primarily concerned with the impact of the anticipated decline 
in teacher production rates and will focus our attention on that issue. 
Accordingly, in Table 19 the various sets of projections are presented 
in pairs in which all assumptions except for the assumed values of the 
teacher production rates will be maintained in both sets of projections 
in each pair. The teacher production rate is assumed to be constant at 
.35 in the first set of projections (version "a") in each pair. Teacher 
production rates are assumed to decline at rates equal to the annual 
average rates of decline (sex- and level-specific) in interest in 
teaching among entering freshmen in the second set of projections 
(version "b") in each pair. We assume, in the first set of each pair, 
that 72 percent of the new graduates eligible to teach seek positions. 
In the second set of projections in each pair we assume that 81 (65.1) 
percent of the new graduates prepared to teach at the elementary 
(secondary) level seek positions. 
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Table 19 

ALTERNATIVE PROJECTIONS OF THE TEACHER SURPLUS 
(in thousands) 



Year 


Projections 


la 


lb 


2a 


2b 


3a 


3b 


1973 


422.1 


351.0 


148.5 


81.1 


224.5 


157.1 


1974 


699.0 


512.0 


181.6 


75.6 


256.6 


150.6 


1975 


999.7 


663.5 


209.6 


69.7 


284.6 


144.7 


1976 


1306.9 


785.9 


248.0 


65.7 


328,0 


141.7 


1977 


1624.9 


884.8 


285.0 


58.8 


360.0 


133.8 


1978 


1946.9 


949.9 


330.6 


58.7 


405.6 


133.7 


1979 


2251.8 


966.6 


360.7 


41.3 


436.7 


117.3 


1980 


2527.4 


927.1 


382.9 


17.8 


458.9 


93.8 


1981 


3085.7 


846.8 


408.5 


-2.3 


485.5 


74.7 



We use the NCES projections of the annual sizes of the BA degree 
class In every case* The NCES projections of annual demands for teachers 
and Rattner^s estimates of teacher production 1941*-1970 are used In the 
first pair of projections. In all subsequent pairs we revise the KCES 
demand projections upward 8.8 percent and the Rattner production esti- 
mates downward 10 percent. We use the Rattner definition of the size 
of the reserve pool In every case. 

The first pair of projections assumes a teacher turnover rate of 
8 percent and uses the Rattner definition of the rate at which reserve 
teachers seek positions. The second and third pairs of projections 
assume teacher termination rates of 8 and 5 percent > respectively. 
The NEA assumption that 18.3 percent of the reserve teachers annually 
seek teaching positions is used In the latter two pairs. 

The Results 

The set of projections labeled la is based upon Rattner *s assump- 
tions without exception. Rattner, however, reports that the projected 
teacher surplus In 1980 Is 1.5 million. We cannot explain the differ- 
ence. In any event, our main Interest is in the difference between 

ERLC 
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the "a*' and ^'b" versions of each pair of projectlona. It is olea^ 
that regardless of what other assmptions are made, if the anticipated 
declines in teacher production rates materialize y the magnitude of the 
teacher siirplus Dili be greatly affected. 

LONG-TERM IMPLICATIONS 

The lag structure of the educational personnel system imparts con- 
siderable inertia to the supply of teachers. The current level of 
teacher production depends upon the career choices made by the students 
who entered college four or more years ago. The size of the reserve 
pooli given the demand for teachers> depends upon the career choices 
made by college entrants throughout the past three and one-half decades. 
And Its size will change from one year to the next only to the extent 
that current teacher production differs from the sum of the current 
change In the total demand for teachers and teacher production about 
30 years ago. 

Suppose we are correct in assuming that teacher production rates 
will continue to decline as long as the surplus persists. Growth in 
the annual size of the BA degree class will offset a part of the decline 
in the teacher production rate. The annual numbers of new teachers pro- 
duced will then decline* but at a less rapid rate than the teacher pro- 
duction rate. Assuming that demand is roughly stable* the reserve pool 
will continue to grow until the number of new teachers produced falls 
below the level of teacher production 30 years earlier. Thus the 
reserve supply will grow, partially offsetting the decline In the 
supply of new teachers. Of course, if teacher production rates con- 
tinue to fall, the point where the reserve pool begins to contract 
will eventually come. Even then, if the reserve pool is ''large,'' the 
sum of the reserve supply and the new supply will still exceed the 
net demand for teachers. Hence the teacher surplus will persist, 
albeit declining in size, in spite of declines in both the new and 
reserve supplies of teachers. Sooner or later, if nothing occurs 
to disturb these trends, the surplus will disappear. 
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The emergence of the current surplus provides an excellent example 
of the inertia in the system* As we have seen, entering college fresh- 
men began to respond almost immediately to the downturn in the employ- 
ment prospects of teachers. The proportion of entering college fresh- 
men who intended to pursue a career in teaching grew through 1968 or 
1969, when the surplus appeared, and then dropped dramatically. Even 
if we assume, as we do, that these declines in interest by freshmen 
will be translated into declines in the teacher production rates, we 
still project continuance of the surplus through 1980 (see projection 
set 2b in Table 19). And If other factors intervene (e.g., a decline 
in the teacher termination rate), the surplus would continue three or 
four years beyond that date (see projection set 3b In Table 19). 

The important point is that this inertia works in the opposite 
direction as well. Suppose that the process described above proceeds 
to the point that the surplus is ended in, say, 1983. The situation 
in that year will be approximate equality between the net demand and 
the sum of reserve supply and new supply. But that balance was 
achieved through declines in both components of supply. And those 
declines will continue, at least for a while. The students who 
entered college in the preceding two or three years will have made 
curriculum choices during a period of teacher surplus and, pre- 
sumably, only a small proportion of them will have entered teacher 
preparation programs. Thus the annual numbers of new teachers pro- 
duced will coi:\tlnue to decline, the reserve pool will contract fur- 
ther, and the supply of teachers will decrease. After three or four 
years, the college students who entered after the end of the surplus 
will begin to graduate, and both teacher production and annual new 
supplies of teachers will begin to grow. But the reserve pool and 
the supply of reserve teachers will continue to contract until new 
teacher production increases to levels greater than the levels of 
new teacher production 30 years earlier. And since the surplus is 
not likely to end until teacher production has fallen well below the 
levels of 30 years ago, this Increase will take time. Thus con- 
tinued decline in the reserve supply will continue for some time 
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after the new supply has begun to increase and will, for that time, 
partially offset increases in the new supply. And Increases in the 
new supply are likely to themselves lag behind the end of the sur- 
plus. 

In 8umj it appears that if and when the surplus ends, the inertia 
in the system will lead to the almost immediate onset of a teaoher 
shortage. 
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Appendix A 
PROJECTIONS OF THE DEMAND FOR TEACHERS 



AVAILABLE STUDIES > ^ 

The available projections of the demand for teachers (Table 2) 
are remarkably similar. The ranges In the projections of the total demand 
for classroom teachers for 1975 and 1980 are less than 1»2 percent of the 
total. The range In the 1980 projected demand for new hires Is also quite 
small — - less than 4 percent. For 1975^ however, the largest projected 
demand for new hires (211,000 from the Commission on Human Resources and 
Advanced Education) Is about 30 percent greater than the smallest projection 
(162,000 from NCES) . Part of this discrepancy may have been caused by the 
difference in the base periods used. The Commission's base period ended In 
1965, while the DOL and NCES projections Incorporated data through 1969. 

The remarkable similarity in the projections of total teacher demand 
results from the application of a common methodology to similar data bases. 
The common methodology was to extrapolate trends in two key aggregate 
parameters — the enrollment rate per age group and the average pupil/ teacher 
ratio — and use these to estimate the total demand for teachers. These 
two parameters are combined with census population projections by age 
group to obtain estimates of the total demand for teachers using the following 
identity; 



where D^ =» total number of classroom teachers demanded in year t, 
^it ^^"^ber of persons of age 1 in year t, 
^it " enrollment rate of the ith age group in year t, and 
P/T « average pupil/teacher ratio in year t. 
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Changes In the projected total demand for classroom teacher depend directly 
on changes In the projected size of the population by age group and the 
respective age-specific enrollment rates and inversely on projected changes 
in the pupil/teacher ratio. 

The net demand for new teachers Is projected by NEA> the Commission, 
MCES, and DOLi using a simple two-equation system: 

where « number of teachers employed (in education) in year t> 

» net teacher demand in year t, 

« teacher losses in year t, and 

r =* turnover rate* 



In sum> net teacher demand in year t equals the change from the previous 
year in the total number of teachers demanded plus the number of teachers 
who left the system and must be replaced. Teacher losses are assumed to 
be a constant proportion of the stock of teachers* 

All four studies implicitly used these equations but employed slightly 
different teacher turnover rates>. r. The NEA estimated a different turnover 
rate for elementary and secondary teachers. The weighted average NEA 
turnover rate was 8,33 percent compared with the aggregate estimate of 
8.0 percent used by the Commission and NCES. The DOL did not state its 
assumed turnover rate. Other differences in the estimates primarily 
reflect the different data bases used. 



ASSESSMENT OF THE DEMAND STUDIES 

As we have seen, the available studies of the demand for teachers are 
based upon assumed trends in enrollment levels, the pupil/ teacher ratio, and, 
in the case of studies that focus on net demand, the teacher turnover rate. 
Hence the reliability of those studies depends upon the accuracy of those 
assumptions . 
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Enrolltnent Levels 

With respect to enrollment levels, changes In the size of particular 
population age groups depend upon broad demographic factors such as birth 
ratesj death rates, and the size of the female population in childbearing 
age groups. Since these factors are not affected by specific conditions 
within the teacher labor market, their specific values can be projected 
independently. Moreover, projections of teacher demand over the next 
five to ten years are not very sensitive to changes In the assumed size of 
these demographic factors, because the effects of changes in birth rates 
are felt only after a substantial delay. For example, enrollment projections 
based on the two principal population projections of the U,S, Bureau of 
the Census (Series C and Series E), which differ only in the assumed birth 
rates, 2,78 and 2.11 per 1000 population, respectively, show almost no 
effect on the school-age population in 1975, and even by 1980, there is 
only a 3*8 percent differential. Of course, lowering the minimum age for 
the school-age population (i:e., changing the definition of the population 
at risk) would produce a large one-shot impact but would not alter the basic 
conclusion* 

In sum, future increases in age-specific enrollment rates will have 
only a small effect on enrollments and hence on the total demand for teachers. 
This is because of the very high enrollment rates prevailing for all the 
school-age groups except the 5-year-old group. Even if this group's 
enrolltnent rate were to increase substantially (for example, an increase 
to a 90-percent enrollment rate), the net effect on total 1980 enrollments 
would be less than 2 percent. 

Thus, although different assumptions can be made concerning the demo- 
graphic factors determining population changes and the factors influencing 
the age-specific enrollment rates, the net effect on projected enrollments 
over the next ten years is small. Because of this insensitivity , enrollment 
projections are relatively stable and certain over a period of five to 
ten years. 

This estimate was obtained using the Series C projection for the 
5-to-6-year-old group. Assuming there would be 4,500,000 5-year olds iti 
1980, the .127 enrollment differential would cause an enrollment increase 
of approximately 571,500, compared to the total school-age enrollment of 
49,858,000. 

ERLC 
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Pupil /Teacher Ratios 

Although enrollment projections may be relatively stable over a 
ten-year period and basically ind^^pendent of conditions within the teacher 
labor market, the pupil/teacher ratio projections are an entirely 
different matter. First, the Impact on total demand from a change In one 
of the determinants of the pupil /teacher ratio Is realized more quickly 
than the enrollment Impact of a change In a demographic factor such as 
the birth rate. Because there Is no long lag between a factor*s change 
and the Impact of that change, total teacher demand Is Immediately 
sensitive to differences In the assumptions affecting the pupil/teacher 
ratio. Second, the potential magnitude of the Impact of a change In the 
pupil/teacher ratio Is not constrained as Is the Impact of a change In 
the age-specif Ic enrollment rates. The pupil/teacher ratio can change 
substantially In either direction, whereas most of the age-speclflc 
enrollment rates are already so high 098 or above) that further potential 
Increases would be negligible. Given this greater potential sensitivity 
and more Immediate response, the pupil /teacher ratio Is clearly a key 
parameter In f Ive-to-ten-year projections of total teacher demand. 

The sensitivity of the total teacher demand to changes In the pupil/ 
teacher ratio Is easily Illustrated. The 1975 enrollment level from the 
Census Series C projection Is 49,559,000. Rattner estimates that the 
pupil/teacher ratio In that year will be 22.38, yielding a total demand 
for teachers of 2,214,400. A decrease of one In the projected pupil/ 
teacher ratio (I.e., to 21.38) would yield a projected total teacher 
demand of 2,318,000, an Increase of 103,600. In sum, a 4.5-percent 
decrease in the projected pupil/teacher ratio would result In a 4.7-per~ 
cent Increase In the projected demand for teachers. 

The district's demand for teachers Is determined by means of a com- 
plex budget allocation process. Given the relative stability of enrollment 
rates, the district's pupil/teacher ratio is thus also determined. Since 
the outcome of the budget allocation process depends upon the size of the 
district's budget and the set of input prices it faces as well as its own 
preferences, past trends in pupil/teacher ratios can be assumed to continue 
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into the future only If it is assumed that both district budgets and input 
prices change in a consistent manner. In light of the prospects for reform 
of school finance, the emergence of militant teachers* unions, the current 
fiscal problems of many districts, and so on, this would seem to be an un- 
tenable assumption, 

Termtnation Rates 

The four studies that focus on the annual net demands for teachers 
employ an additional parameter — the teacher termination rate. In each 
case it is assumed that a constant proportion of the stock of teachers 
will leave the profession each year. Unfortunately this assumption does 
not appear to be warranted. In the first place, many teacher terminations 
result from decisions to leave teaching for a short period of time rather 
than permanently. Women who temporarily "retire" in mid-career to devote 
more time to their families are a prime example* In conditions of general 
surplus, reentry is undoubtedly more difficult than had been the case when 
teacher shortages prevailed* Such informal "leaves of absence" are likely 
to decline in view of the changed nature of the market for teachers. 

The second reason for expecting reduced rates of termination in the 
future is related to the demographic characteristics of the teaching force. 
The rapid growth in enrollments that occurred in the 1950s and early 1960s 
generated equally rapid growth in the teacher force. Large numbers of 
beginning teachers entered the profession each year and the average age of 
the force declined. In the near term, retirement rates are thus likely to 
decline, although this drop should be only temporary and retirements In 
the 1980s are apt to occur at high rates. 

Keeler (1973) has reviewed the available studies of teacher termina- 
tion and shows that termination rates have fluctuated between 7 and 10 
percent in the 1960s with no apparent trend. However, he argues that overall 
rates of termination are likely to fall in the 1970s, perhaps by 
2 to 3 percentage points. 

See Carroll (1973) for a detailed analysis of the relationships 
between the districtsV budgets and teacher^^^ salary levels, on the one 
hand, and the demand for teachers, on the other hand. 
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This Is an Important point because the net demand for teachers Is 
sensitive to the t'^^rmlnatlon rate* In 197S» for example^ the studies 
reviewed here project a total demand for roughly 2.3 million teachers 
(dee Table 2). A change of one percentage point In the teacher terml~ 
nation ratei say from 8 percent to 7 percenti would reduce the net 
demand for teachers by about 23,000* This represents a 10- to IS^percent 
reduction In the net demand for teachers. 

SUMMARY 

In summary* our analysis has demonstrated that there are few 
problems with the enrollment variables used because of the general In- 
sensitivity of the estimates to potential changes in the variables. 
There are* however » serious questions regarding the use of trend ex- 
trapolation to project the aggregate pupil/teacher ratio and the teirml- 
it 

nation rate. For valid trend projection, the basic conditions under- 
lying specific trends must be the same in the projection period as they 
were during the base period. The fundamental change in the market for 
teachers that occurred in the late 1960s violates this requirement. 



The reader is referred to Carroll (1973) and Keeler (1973) for 
more detailed analyses of tVie demand for teachers and teacher termi- 
na t ion » re spec t Ively • 
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Appendix B 
DATA AVAILABILITY AND DATA GAPS 

In this appendix we define the specific variables used In our state 
cross-sectional estimates of the long-run teacher supply (l*e. the deter- 
minants of the pool of eligible new graduates) and document the data 
sources used. We also Identify several severe quantitative and qualitative 
gapET In the data currently available and suggest some alternatives for 
eliminating these gaps, 

DESCRIPTION OF VARIABLES AND DATA SOURCES 

Table 20 summarizes the variables and their data sources used In 
our empirical estimates of teacher production reates* There were al- 
ternative sources for three types of teacher data. We will briefly In- 
dicate the reasons for our choice of source before examining the data 
gaps lu details 

The number of BA graduates eligible to teach could have been 
approximated using data from one of three sources: Teacher Productivity^ 
an annual publication put out by the American Association of Colleges 
for Teacher Education (AACTE) , Earned Degrees Conferred^ published by the 
Office of Education (OE) , or Teacher Supply and Demand in Public Sahoots^ 
by the National Education Association (NEA) • 

The AACTE source had two disadvantages. First, the AACTE surveyed 
only Its own membership and a few nonirember institutions. Although these 
institutions produced more than 90 percent of all teacher education graduates, 
the survey was not all inclusive. Second, the AACTE ceased publishing Its 
annual report in 1968. The decision was made to use the NEA source rather 
than OE's Earned Degrees Conferred (Higher Education General Information 
Survey, HEGIS) because (1) the number of education degrees reported by 
OE is significantly less than the total number of BAs eligible to teach 
since thqse prepared to teach an academic subject are not included in the 
education, prepared-to-teach, subtotal, and (2) the OE estimates for educa- 
tion degrees are not disaggregated to the state level. The difference ift 
this total estimate is quite large. For example, for the period from 1969 to 
1970, OE estimated 166,423 BA "education degrees," whereas NEA estimated 
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Table 20 

DEFINITIONS AND SOURCES OF VARIABLES 



Variable 



Dependent 

^ ( BA> 
ELG 



BA 



Independent 
rw - TW/AW 

TW 

AW 



rpr 



TO 



PR 



AN 

My 
AAM 

RUR 
HS 



CR£D 



Definition 



Proportion of BA graduates eli- 
gible to teach 

Number of male (female) BAs eli- 
gible to teach elementary/sec* 
ondary grades 

Number of male (female) 
fiA graduates 



Relative Wages teacherd/alterna* 
tive 

Average elementary (secondary) 
classroom teacher salary 

Average salary of state and 
local government welfare workers 

Relative teacher to alternative 
employment opportunity 

Number of full time elementary 
and secondary classroom teachers 

Total state employment in govern- 
ment and services sector 

Relative change in employment; a 
proxy for employment security 

Proportion of state population 
in rural areas 

Student enrollment in private 
relative to public institutions 
of higher education 

State per capita income 



Employment mix proxy 

Number of professional hours for 
elementary (secondary) certifi- 
cation 



Source 



NEA, Teacher Supply and 
Demand in Pub Ho Schools 



0E> Earned Degrees Cm" 
ferred 



KEA, Eetimates of School 
StatietioQ 

U.S. Department of Commercei 

Public Errrptoywent in 19XX 



NCES» Statietic$ of Public end 
l^onpubtio Elementary and sec-- 
ondary Day Schools 

BLS> Employment Eatmings: 
States and Areae IQSQ-^IQPO 



U.S. Bureau of the Census, 

Statistical Abstract of 
th^ U.S,^ 1969 

U.S. Bureau of the Census, 

Statistical Abstract oy the 
U.S., 1969 

U.S. Bureau of the Ccnsusi Sta^ 
tisticat Abstract of the V»S» 
1969 



NEA, A Manual for Certification 
Requirements for School Per-- 
sonnel in the United States 
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251 » 578 BAs "eligible to teach^* from the 1970 graduates, a difference of 
uore than 85 > 000. 

Teacher salaries are reported In two NCES publication: Statistiaa of 
Public and Nonpuhtio Elementary and Secondax*y Day Schools^ and State 
Sahool Systems* The NEA source is preferable, however, because the former 
does not distinguish between elementary and secondary average classroom 
teacher salary; the latter contains only average salary of instructional 
staff, even though the survey form collects raw data for elementary and 
secondary average classroom teacher salary. The NEA source is also pre- 
ferable to data from OE*S Elementary and Secondary General Information 
Survey (ELSEGIS), because the survey does not distinguish between average 
classroom teacher salary and average salary of professional instructions] 
staff. 

The number of classroom teachers employed is reported In numerous 
NCES and NEA publications. Our choice of source depended principally upon 
our use of only full-time employed classroom teachers in public elementary 
and secondary schools. We used the number of full-time elementary And 
secondary classroom teachers rather than total full- and part-time teachers 
or full-time equivalent teachers because most college graduates eligible 
to teach were assumed to enter the labor market seeking full-time employ- 
ment, not part-time work« 

Our data source, the NCES publication. Statistics of Public Elemen-* 
tary and Secondary Day Schools^ was preferred to ELSEGIS data because 
(1) state summaries were available and (2) historical data were available. 
It was preferred to the biennial survey data (published in State School 
Systems) because it provided (1) annaal data and (2) data on full-time and 
part-time classroom teachers, not simply full-time equivalents (FTE"s). The 
NCES's Statistics of Public and Nonpublic Elementary and Secondary Day 
Schools was also superior to the NEA's Estimates of School Statistics because 
(1) the NEA data are estimates of uncertain reliability and (2) the NEA 
data do not distinguish between full- and part-time teachers. 

DATA GAPS 

Throughout our report, we cited data gaps that restricted our ability 
to develop reliable alternative estimates of the future national supply of 
teachers* We summarize the major gaps In this appendix, indicate the 
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Importance of the gaps, and suggest some alternatives for eliminating 
them. We should also note, however, that some of these gaps are eliminated 
at lower levels of aggregation. That is, some states have data that 
wo«tld permit a nore complete analysis of the determinants of the long-run 
supply of teachers for that state. Our work with data from the State of 
Michigan exemplifies this potential and ^Iso indicates some of the 

it 

difficulties inherent in this disaggregated approach. 

At the national level, the principal data gaps are; 

o Size and composition of the reserve pool, 

o Number and characteristics of new teachers produced, 

o Number and characteristics of newly hired classroom teachers, 

o Occupational status of individuals qualified to teach and not 

employed in education, 
o Average starting salary levels in education and in alter- 
native occupations, and 
o Nature of the local labor market # 

Some of these gaps are more critical than others; some constitute only a 
qualitative gap; and many can be eliminated without substantial cost. 

Size and Composition of the Active and 
Inactive Reserve Pools 

The most critical gap in the data is the lack of information regarding 
the size oi: the active and inactive reserve pools. The Rattner approach — 
cumulating new graduates eligible to teach over a sufficient period of time, 
adjusting for mortality and other attrition factors, and substracting the 
stock of teachers currently employed in the education sector — provides a 
gross measure of the size of the total reserve pool. But this method, of 
course, tells us nothing about the relative sizes of the active and in- 
active segments of the pool, or, alternatively, the proportion of persons 
in that pool actively seeking teaching positions. 



See Greenberg and McCall (1974). 



-115- 



Populatlon ajirveys can, of course, be used to estimate the size of 
the reserve pool and the distribution of persons in that pool between 
active and inactive status. However, estimating the distribution at 
some time in the past is not the important question: Estimates of future 
distribution are needed. We have to be able to project the sizes of 
the two segments of the pool (active and inactive) with some reasonable 
degree of accuracy, which requires the capability to extrapolate Individual 
behavior into the future. This, in turn; requires identification of the 
factors that Influence individuals' behavior and the ways in which individ- 
uals respond to those factors. 

There are two approaches to the acquisition of this information. One> 
the inferential approach, is to develop and empirically estimate statistical 
models of reserve teachers' behavior. (Our analysis of career choice in 
Section IV is an example.) For this purpose, longitudinal data (perhaps 
obtained retrospectively) on the activities of a group of reserve teachers 
would have to be collected and analyzed. Collection and analysis of 
extensive cross-sectional data on the activities of u group of reserve 

teachers would be a decidedly Inferior, but less expensive and more rapidly 
Implemented alternative. 

The second approach is to obtain, through surveys, individuals* 
estimates regarding the factors that influence their behavior. Note that 
In this case tiie survey instrument must be designed to elicit responses 
to ^Vhat if . . questions. Specifically, data on whether or not individ- 
uals in the reserve pool intend to seek a teaching position at some future 
time is not the issue. Rather, identification of the conditions under 
which they would seek positions is required. 

In either case, disaggregated estimates will be needed. Different 
"types^^ of reserve teachers (men/women; old/middle-aged/young; employed 
in other labor force activities/in the labor force, but not employed/not 
in the labor force; and so on) are apt to respond to different sets of 
factors or to respond to a given set of factors in different ways. Thus, 
the impact of changes in the factors that influence the behavior of 
reserve teachers will vary with the composition of the pool. 
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New Teacher Production 

The second critical gap, after the lack of data on the reserve pool, 
is the lack of reliable data on the annual numbers of new teachers pro- 
duced. Although NEA data on the numbers of new graduates eligible to teach 
are available, these data are disturbingly inconsistent. They do not 
distinguish between initially qualified new graduates and previously 
qualified personnel who are expanding or upgrading their skills. And 
they do not identify the number of persons who qualify to teach, but are 
not "new graduates," e.g., the person who was not qualified to teach 
upon graduation but who meets certification requirements throu^^U a series 
of summer and/or evening courses. We have already commented on the 
inadequacies of the HEGIS and AACTE data. In sum, we do not know how many 
new teachers are produced each year. 

The Office of Education could eliminate the qualitative problem by 
making some small changes in part B of its HEGIS survey. The education 
or education-related degree totals should include those who are prepared 
to teach an academic subject^ like English, Mathematics, etc. The current 
education total could remain to avoid double-counting, but another total 
(excluded from the total degree summation) should be added to show the 
total number of BAs and other degrees prepared to teach in all subjects. 
Since these data are gathered at the institutional level, a summary table 
of BAs eligible to teach by state could be presented in Earned Degrees 
Conferred, This would at least provide accurate counts of the numbers of 
new graduates who are prepared to teach. 

A related data gap is the lack of information on the type of new 
hires. The distinction between beginning and experienced teachers is 
important, since it will distinguish between flows emanating from the 
pool of eligible new graduates and the reserve pool. It will also provide 
some evidence about school district hiring preferences and about the actual 
number of annual losses from the state or school district teacher manpower 
system exclusive of transfers. To provide a completely accurate measure, 
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howevet, other information is needed — the number of experienced teachers 
hired who worked as teachers (in another system) the previous year* 
These three inputs* 

o Number of new hires, 

o Distribution of new hires between experienced teachers and first- 
year teachers* and 

o Distribution of experienced teachers between those who worked 
as teachers last year and others* 

will help fill a serious void in the current teacher manpower statistics. 
They could be obtained by adding three additional questions to (1) the 
surveys used to collect data on public schools {Statistics of Public and 
Nonpuhtic Elementary and Secondary Day Schools) and (2) the ELSEGIS survey, 
if local district data are desired • For aggregate data needs, the ELSEGIS 
survey should suffice. 

Occupational Status of Reserve Teachers 

Our lack of information on the activities in which reserve teachers 
are engaged is serious. Reserve teachers who have entered upon alternative 
careers are much less likely to attempt to enter a teaching position than 
are reuetve teachers who have accepted a Job to which they have no commit- 
ment because they were unable to enter the education sector. This point 
is particularly important at the present time since the current surplus has 
forced large numbers of new graduates who normally would have entered 
teaching into alternative employment instead. If a large proportion of 
such persons abandon their teaching aspirations, the reserve pool in the 
future will be substantially smaller than would be the case if these 
persons generally view their alternative employment as temporary* Home- 
making is, of course, included in the notion of occupation as used here. 

There are some special problems that arise when dealing with educa- 
tion degree recipients above the BA level. The first is determining whether 
the degree represents initial teaching eligibility for the recipient. In- 
formation on the number of post graduate education degrees representing 
initial teaching eligibility would permit an important distribution between 
those recipients currently in the stock of qualified teachers (whether 
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employed as teachers or not) and those In the pool of eligible new graduates* 
Additional data on the employment status of post graduate education degree 
recipients » especially the number currently employed as teachers > would 
provide an Indication of relative skill upgrading among the current stock 
of employed teachers and those In the reserve pool* Indeed> the number of 
teachers In the reserve pool upgrauing th^lr skills may Indicate a change from 
Inactive to active status. Neither of these two additional data elements Is as 
critical as the need for reliable estimates of the annual number of new 
graduates eligible to teach. Of the two, however, the distinction between 
those post graduates with education degrees receiving initial teaching 
eligibility and those already eligible to teach is the more important 
datai 

The problem of estimating the number of persons not in degree programs 
who are preparing to teach is more difficult. We are not aware of any 
readily available source of data on such persons, and they probably 
represent a small or insignificant part of the total number of persons 
preparing to teach. 

Number and Characteristics of New Hires 

A serious gap in the available data is the lack of any information 
on either the number of new hires or the number of quits (for whatever 
reason). Consequently, we cannot now accurately measure flows into or out 
of the stock of employed teachers. Both types of data are not needed, 
however, since by definition the number of new hires will equal the change 
in the stock plus the number of quits (teacher losses). Teacher stocks 
(employment) are collected and published in numerous sources. Estimates 
of the number of new hires could be easily obtained by adding another 
question to the Statistios of Public and nonpublic Elementary and 
Secondary Day Schools report on membership and teachers or the ELSEGIS sur- 
vey* Estimates of teacher turnover or teacher losses could then be obtained 
by subtracting the change in stock from new hires by state. 

In addition, if large numbers of teachers are concentrated in one or 
more occupations, then conditions in that occupation become an Important 
concern. Suppose, for example, that persons trained to teach but unable 
ot unwilling to enter teaching positions enter social work* Then signi- 
ficant expansion ot contraction of the lev^l of employment in social work 
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will affect the supply of teachers t 
Salary Levels 

Reliable measures of teacher starting salaries, by degree level i are 
not available at levels of aggregation between the national average and 
the individual district. The starting salaries received by new graduates 
prepared to teach and by new graduates not prepared to teach are not 
available at any level of aggregation. Thus we have no idea whatsoever of 
the relative economic rewards of teaching vis-^-vis alternative occupations. 
Yet the expectations of college students in this regard clearly affect 
their decisions as to whether or not they will prepare to teach. 

The lack of data on starting salaries for teachers could easily be 
eliminated using either Statiatioe or the ELSEGIS survey Instruments. 
Two additional data elements — maximum teacher's salary and years 
experience associated with that maximum — would provide sufficient in- 
formation to approximate the average career earnings for teachers. This 
would afford a more accurate representation of the monetary return to a 
teaching career than currently available average classroom teacher salary 
data. Similar data for nonteaching alternatives would have to be obtained 
through the survey. 

The Local Labor Markets 

Despite the complexity of the system illustrated (or implied) in 
Figure 1, the diagram remains a gross oversimplication of the complete 
national educational manpower system. Rather than one unified national 
system as Figure 1 suggests, the educational manpower system is in reality 
a series of local systems, whose boundaries are not well defined and whose 
interconnections are likewise poorly defined but multitudinous. Figure 1, 
for example, might reflect a "closed'* areawide system. An "open" system 
would require, at a minimum, additional flows reflecting Interarea mobility 
within the education sector, between a reserve pool in one state or metro- 
politan area and the education sector in another or vice versa, and between 
persons qualified to teach in one location and the reserve pool or the 
education sector in another* Of course, the local labor market is not 
solely defined in geographical terms* It has a skill dimension as wall. 
Thus flows between teaching and other professional positions in educati<)n> 
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which may or may not be accompanied by a locational movBi are also 
relevant. Similarly, flows are Included between teaching In one subject 
area at one level and teaching In or at another and flows from teacher 
preparation programs In one substantive field to teaching positions In 
different fields* 

From a national perspective these complexities might appear to be 
Irrelevant. And they probably are, so long as the surplus (or, at another 
tlme» the shortage) Is very large. But as the size of an overall Imbalance 
In the market declines, the nature of local labor markets becomes an In- 
creasingly Important Issue* It Is easily conceivable that balance of 
supply and demand at the national level can be accompanied by large 
surpluses and shortages at the local level. 

The NEA provides data on the numbers of eligible new graduates by 
substantive field and by state* The Interrelationships (eligible new 
graduates by field In each state) are presumably available In the raw 
data, but are not published. The NBA also publishes data on the number 
of eligible new graduates In each state who enter teaching positions In 
some other state. The Interstate flows are presumably available In the 
data, but, again, are not published. Greenberg and McCall (1973a, 1974) 
provide estimates of flows among assignments and schools both within 
districts and within a state. However, these sources only begin to 
scratch the surface of what is needed. 

The changes In HEGIS suggested above would provide data on new 
graduates eligible to teach by field and institution. We have also 
suggested the ^collection of data on new hires by district. If the latter 
data also Identified the institution at which each newly hired new gradu- 
ate was trained, these two data bases could be combined In analysis of the 
scope of local labor markets. 
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